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PROFESSIONAL AKAI M8 


An exciting world of sound! 


Only AKAI has CROSS 
FIELD BIAS for true hi-fi 
recording at 1| i.p.s. Yes, 
full range high fidelity! 
12 hours of continuous 
stereo performance on a 
single reel! And that’s 
not > a 11! AKAI features 
head selector switch to 
provide any monaural or 
stereo track combination, 
two professional VU me¬ 
ters, two-speed electrically 
switched, heavy-duty hys¬ 
teresis synchronous motor, 
automatic shut-off device 
(turns entire machine off 
at end of recording). 1J, 
3f, 1 \ and 15 i.p.s. 


BASF RECORDING TAPES 

The tape the world prefers! 


BASF have been making the world’s finest recording tapes 
for 30 years. Due to BASF research, abrasive effects have 
been eliminated, reducing wear on magnetic heads. Recording 
and playback heads last five times longer! BASF is resistant 
to ageing and is unaffected by humidity and temperature 
variations. For the finest possible high-fidelity reproduction 
of all frequencies insist on BASF. The tape preferred by the 
ABC, 90 commercial stations, and the Armed Forces. 


Call in and 
hear AKAI anc 
BASF for yourself 


Exclusive cross field 
bias head assembly. 


AVAILABLE FROM ALL TAPE 
RECORDER DEALERS 
THROUGHOUT AUSTRALIA. 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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“Big Brother” society? 





One of the rapidly emerging skills of our 
time is that to do with the collection, storage and 
processing of information. In the technological 
sense EDP — Electronic Data Processing — is a 
story of achievement but the people intimately 
connected with it are aware that it is also one 
with deep sociological implications. 

In government departments, public utilities, 
banks, insurance offices and the larger firms with 
which we deal, traditional books of account are 
rapidly giving place to punched cards, tape and disc. Our identity 
and our affairs, once laboriously entered and extracted by hand, now 
exist as a pattern of holes or magnetic states. 

The new methods make good sense, in so far as they allow more 
accurate and rapid accounting, with the facility for extracting 
analytical data relevant to the particular organisation. 

The disturbing thought, however, is that all this information 
about individual citizens, stored so systematically and so accessibly 
in EDP departments, is now capable of being assembled into a 
master file by established processing procedures. One can readily 
conceive of a national “Big Brother” file containing personal details 
of each citizen, their employment potential, their legal and taxation 
records, their time-payment misdemeanours, their credit rating, driv¬ 
ing record and so on. 

Ostensibly, the most obvious reason for setting up such a file 
would be to ensure that “each individual meets his statutory obliga¬ 
tions to society,” to quote from a recent speech on the subject. Such 
is doubtless the thought behind a current move in N.S.W. to set up 
a business co-operative to classify customers with a bad credit history. 

It is possible to argue, of course, that individuals with a bad 
credit history should be identified; that, for too long, people have 
been able to avoid their responsibilities because their potential for 
anti-social behaviour has been lost in a sea of non-accessible infor¬ 
mation. 

Whether this is sufficient justification to abrogate the privacy 
of all citizens is a matter for debate. So also is the long-term 
effectiveness of laws aimed at preserving such privacy. Technology 
has given us electronic data processing as a fait accompli; sociology 
has yet to fit it into the structure of modern society. 




February, 1967 

Fall-out Aids Research . 8 

Thin Films for Microcircuits .. 12 
Britain Seeking Markets .... 13 


Bass Strait Microwave Link .. 17 

Highlights of A.B.C.B. Report 18 

Acoustic Traffic Detector .... 21 

Review—World-Wide Time 

Synchronisation . 23 

Review—Drawing by Teleprinter 25 

Review—Artificial Limbs .... 27 

Scientific and Industrial News 29 

Logic—Timing and Control . . 36 


SSB Transmitter Design . 47 

Forum . 57 

Serviceman . 61 

High Impedance 4-Channel 

Mixer . 65 


Model Train Control . 

71 

Documentary Records . 

109 

Square-Wave Generator using 


Variety Fare . 

113 

Microcircuits . 

75 

Trade Reviews and Releases . . 

125 

Reader Built It . 

81 

Amateur Band News . 

133 

Semiconductors — Field Effect 


Listening Around the World . . 

145 

Transistors . 

85 

Technical Books/Publications 

153 

Answer Man . 

89 

Answers to Correspondents •.. 

157 

Audio Topics . 

93 

Classified Advertisements 

159 

Knew Your Gramophone — 


Subscription Form . 

160 

Part 7 . 

101 

Classified Adverts Form 

160 

Classical Reviews . 

105 

Errata . 

156 


COVER PICTURES Getting right away from the rectangular box 
concept, the new Empire Cavalier 4000M loudspeaker system was 
introduced recently at the New York Hi-Fi Show • Claims include 
wide-angle distribution , response from 30~18,000Hz and a power rating 
of 60W . (In Australia, Recorded Music Salon, 23 Collins St., 
Melbourne). 

ELECTRONICS Australia, February, 1967 1 


























INSTROL AMPLIFIER-TUNER MODEL ATI. 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M.S. 
(Music power 36-40 watts). 

PRICE 

Without cabinet. $133.50 

Extra for cabinet: 

Walnut or Maple. $15.00 

Teak or matched special. $16.50 


Everything for the Audio Enthusiast at 


INSTROL-PLAYMASTER . . A COMPLETE HI-FI RANGE 


INSTROL-PLAYMASTER No. 4 STEREO 
AMPLIFIER (“Radio, Television and Hobbies,” 
May, 1962). A high-quality 9-watt-per-channel 
Stereo Amplifier. The No. 4, and all others in 

the Instrol-PJay- 
master range, are 
precisely to this 
magazines’ origi¬ 
nal specifications. 
Kit of parts. $73 

Built and tested. 

$93.80 


INSTROL-PLAYMASTER No. 106 STEREO 
AMP/TUNER (“Radio, Television and Hobbies,” 
December, 1963). No. 4 Amplifier and No. Ill 
Tuner in combination make this high-quality Play- 
master No. 106. 






No. 114 Tuner with R.F. STAGE (“Electronics 
Australia,” September, 1966). 


Kit of parts (with Magic Eye). $47.00 

Built and tested (Magic Eye).. $71.00 


. fine audio furniture 


PRICES 

STAND: Maple 
or Walnut . . $8.00 

Teak. $9.65 

3in Cover . . $9.00 
5J in Cover . $10.50 
Extra for stand 
cut to template 75c 


INSTROL PLAYER STANDS 
AND PERSPEX COVERS 

High quality veneered stands, 
Teak, Maple or Walnut, 

1in x 151 in x 3iin, Pers¬ 
pex covers, clear or tinted, 
either 33in or 53in deep. 


INSTROL-PLAYMASTER TUNERS. 

No. Ill Program Source Tuner 
(“Electronics Australia,” October, 1965). 

Kit of parts (with 
Magic Eye), $39 
Built and tested 
(Magic Eye), $53 



A complete range of high quality Hi-Fi Cabinets. Tailored to 
suit the equipment of your choice, and most economical. In the 
Instrol range there are over 20 equipment and speaker cabinet 
designs. Each is available, built and polished or in Kit form to 
make yourself* A hammer, screwdriver, and a few hours of your 
time is all you require to make your own. All parts pre-cut, best 
quality materials, full instructions supplied—all for little more 
than half the cost of ready made cabinets. It’s great fun too—but 
why not send or call for the free Instrol Cabinet Brochure? 
Profusely illustrated with full specifications and measurements. 


% 
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INSTROL SPEAKER SYSTEMS & ENCLOSURES 


IMPORTED AMPLIFIERS . . TAPE RECORDERS . . SPEAKERS . . PLAYERS, ETC 


THREE FINE BOOKSHELF STYLE SPEAKER SYSTEMS 

Each produced precisely to specification 

Right: 

k The well-known 

INSTROL-PLAY - 
MASTER BOOK- 
SHELF SYSTEM 
—designed “R.T.V. 
and H” Dec., 
1964. An effici¬ 
ent, compact, high- 
quality system. 

Price, per unit. 

Kit of parts. $28 
Built and tested, 
$35.80. 


Left: 

The new M.S.P. 
“SHELF” enclo¬ 
sure with 4in and 
Sin newly develop¬ 
ed speakers. 

Price, per unit, 
$49.50. 


Centre: 

The MINI-SPEAKER Sys¬ 
tem as per the original 
Mullard and Magnavox 
specifications. 

Price, per unit .. $27.90 


Yes. we carry a range of imported 
loudspeakers, players, amplifiers and 
tape recorders. Please state your re¬ 
quirements and we will gladly quote. 
All well-known brands stocked, 
Wharfedale, Goodmans, Elac, Sony, 
Fisher, Akai, etc. 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD„ GLEBE, N.S.W. 
Phone—68-1171 

(Only 100 yards from Broadway and 
open Saturday mornings.) 


phone or post coupon 
Please X square oppo- 


NAME . 

ADDRESS . 

□ Play master HI-FI Q Instrol Cabinets 


You are invited to call, 
below for our free catalogue, 
site the catalogue required. 


PLEASE NOTE. AH audio 
equipment and showrooms 
at Glebe. Spare parts, test 
equipment, etc., at the orig¬ 
inal address, 206 Broadway. 
Only the Glebe Store open 
on Saturday Mornings. 


INSTROL hiKh quality cabinets, cover a wide range of 
speaker enclosures, all designed to the specifications laid 
down by the various Speaker Manufacturers. The Kits are 
complete with grille cloth, Innerbond acoustic wadding and 
assembly instructions. 

Left: Vented enclosures, ideal for use with Sin and lOin 
Wharfedale and Goodmans Speakers. 

Price: 

Complete Kit of Parts. Maple .. .. $20.00 

Teak .. .. $22.70 

Built and Polished. Maple .. $35.00 

Teak .. . . $38.00 

Right: Distributed port (D.P.) Enclosures to the original 
Wharfedale Specifications. 

Price: 

Sin D.P. Kit of Parts. Maple .. .. $15.80 

Teak .. .. $17.00 

Built and Polished.Maple $29.50 

Teak .. .. $31.50 

lOin or 12in D.P. Kit of Parts .. Maple .. .. 526.50 

Teak .. .. $29.00 

Built and Polished. Maple .. .. $44.00 

Teak .. . ■ $45.90 


Left: 

A new Instrol cabinet design which has a wide range of applications. 
Primarily it is intended to take an amplifier and a player. It is large 
enough to take combinations of most makes of imported and local players 
and amplifiers. All Playmaster amplifiers will fit. The front panel is 

removable to facilitate amplifier fitting. A perspex cover, with stay-up 
hinges, covers the player section. 

PRICE .. Maple or Walnut .. .. $37.50 Teak .. .. $40.00 

Right: 

Instrol Slimline Enclosures. 

Designed on the D.P. principle, these speaker enclosures are suitable for 
most types of 8in. lOin and 12in speakers. Compact, only 6in and 7in 
deep. 

PRICE: 8in Slimline Kit of Parts. Maple .. .. $11.00 

Teak .. .. $12.20 

Built and Polished. Maple $21.50 

Teak .. . . $22.70 

lOin and J2in Slimline Kit of Parts. Maple $13.80 

Teak .. .. $15.20 

Built and Polished. Maple .. .. $24.00 

Teak .. .. $25.40 
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THE IMEW 
ORTOFON SIB 



The new ORTOFON S15 Moving Coil Cartridge 
completely satisfies its own specification. 
While the famous SPU series is still con¬ 
sidered to be the best stereo cartridge avail¬ 
able so far, advances in modern recordings 
have demanded even higher compliance and 
a vertical 15° tracking angle. The new ORTO¬ 
FON S15 Series is the ultimate in design and 
no-compromise precision engineering. 

Why does ORTOFON retain the moving coil 
system? Most magnetic cartridges — variable 
reluctance, moving iron and moving magnet 
types —suffer from problems associated with 
non-linear hysteresis and transient break-up. 
Magnetic saturation and negative compliance 
due to the pull of a steady magnetic field 
cause distorted wave forms. Only the ORTO¬ 
FON moving coil principle obviates these 
deficiencies. 

Field strengths even in excess of 15 Kilogauss 
are possible with the ORTOFON moving coil 
system ... if the magnetic field is linear 
as in the case of ORTOFON, output is depen¬ 
dent only on coil velocity. Signal to noise 
ratio is improved with the increased output; 
the end result is a stable, distortion-free 
cartridge which is reliable, predictable and 
consistent. 


ACCLAIMED 
AS THE 
WORLD’S 



The superbly polished elliptical diamond stylus 
of the S15 Series is fully protected against 
damage should the cartridge be accidentally 
dropped to the record surface. Tracking angle 
is precisely 15 # when cartridge and arm are 
parallel to the record; the most complex 
wave form may be tracked at IV 2 grams stylus 
pressure. Freedom from distortion is obvious 
toward the centre of the record where pinch 
effect is always a problem. 

The complete cartridge assembly is surrounded 
by a mumetal shield —making hum pick-up 
so low it is difficult to measure. 

Stereo reproduction is more demanding than 
ever before —even minute distortion makes 
an otherwise perfect system sound second- 
rate. The audio enthusiast seeking the ulti¬ 
mate in high fidelity reproduction can pur¬ 
chase the new ORTOFON SI 5 Series cartridge 
with complete confidence. The most realistic 
high fidelity sound originates with ORTOFON! 
SPECIFICATIONS: 

Frequency response: 20-20,000 Hz. ± 2 dB. 
Static compliance: 20 x 10—6 cm/dyne. 

Channel separation: 20-30 dB. 

Stylus: 0.0007 x 0.0003 elliptical diamond. 
Tracking angle: 15°. 

Equivalent mass: 0.9 mg. 



Australian National Distributors: 


Head Office: 28 Elizabeth Street, Melbourne, Vic. 
Tel. 63 8101 (4 lines) 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. 


INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.:.Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
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Sain 

Image 

Intensifiers 


FOR RECORDING AND VIEWING AT VERY LOW LIGHT LEVELS 


The English Electric Image Intensifiers, which amplify 

light nearly 1,000,000 times, are used internationally by specialists in 

Astronomy, Nuclear Physics and Biology. 

These tubes have operated with resolutions greater than 60 line 
pairs/mm with monochromatic light and very low dark currents down 
to 3 scintillations/cnr/sec have been achieved. Under pulsed conditions 
excellent resolutions have been attained down to 20 nanoseconds. 


Full information on the complete range of EEV Image Intensifiers is available on request . 

348 VICTORIA ROAD, RYDALMERE, N.S.W.—INDUSTRIAL SALES 
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THE PROGRAMME —FEBRUARY 1967 —JANUARY 1968 


FEBRUARY 

ST1. TCHAIKOVSKY: SWAN LAKE 

Tchaikovsky’s immortal melodies splendidly 
played by Sinfonia of London, conducted by 
John Hollingsworth. Playing time 50 minutes. 

ST2. SCHUBERT: “TROUT” QUINTET 

Played by members of the Fine Arts Quartet, 
with Frank Glazer, piano, and Harold Siegel, 
double bass. Playing time 36 minutes. 

ST3. HAYDN: CONCERTOS 

Trumpet Concerto; Concerto for two Horns; 
Concerto for Organ. Soloists and Jean-Francois 
Paillard Orchestra, conducted by Paillard. Play¬ 
ing time 54 minutes. 

ST4. STRAVINSKY: PETROUCHKA 

The original version of the complete ballet. The 
London Symphony Orchestra conducted by Sir 
Eugene Goossens. Playing time 34 minutes. 

MARCH 

ST5. SIBELIUS: VIOLIN 
CONCERTO, ETC. 

Concerto for Violin and Orchestra; Tone Poem: 
Tapiola. Tossy Spivakovsky and the London 
Symphony Orchestra, conducted by Tauno 
Hannikainen. Playing time 46 minutes. 

APRIL 

ST6. ANTILL: CORROBOREE 

Antill’s famous ballet suite Corroboree is 
backed by Grofe’s Grand Canyon Suite — with 
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the London Symphony Orchestra conducted by 
Sir Eugene Goossens in the former, and the 
Rochester Philharmonic conducted by the com¬ 
poser in the latter. Playing time 49 minutes. 


MAY 

ST7. DELIBES: SYLVIA/COPPELIA 

Two intensely melodic ballet suites, with the 
R.I.A.S. Symphony Orchestra, conducted by 
Georges Sebastian and Anatole Fistoulari. Play¬ 
ing time 41 minutes. 

ST8. GRIEG: PEER GYNT SUITES 

The only complete recording of the incidental 
music to Peer Gynt. With April Cantelo (soprano) 
and the Royal Philharmonic Orchestra, con¬ 
ducted by Alexander Gibson. Playing time 45 
minutes. 

ST9. KHACHATURIAN: GAYNE 
BALLET SUITE 

One of the most fiery and exciting of modern 
ballet suites. With the London Symphony 
Orchestra conducted by Anatole Fistoulari. 
Playing time 46 minutes. 


ST10. BERLIOZ: GRANDE 
SYMPHONIE FUNEBRE ET 
TRIOMPHALE 

Famous premiere recording from the Chorale 
Populaire de Paris and Musique des Gardiens 
de la Paix, conducted by Desire Dondeyne. 
Playing time 34 minutes. 
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JUNE 

ST11. NEGRO SPIRITUALS 

Famous WRC record with: Jericho; Nobody 
Knows; Little David; Motherless Child; Gospel 
Train; Shadrach; He's Got the Whole World in 
His Hands; Go Down Moses; Deep River; 
Heaven; Swing Low; Standing in the Need of 
Prayer; Etc. Playing time 42 minutes. 

JULY 

ST12. TCHAIKOVSKY: 

NUTCRACKER SUITE 

All the best-loved extracts. Sinfonia of London, 
conducted by John Hollingsworth. Playing time 
45 minutes. 


AUGUST 

ST13. GILBERT AND SULLIVAN 
OVERTURES 

The Royal Philharmonic, conducted by Kenneth 
Alwyn, presents overtures to Mikado; The Gon¬ 
doliers; The Pirates of Penzance; H.M.S. Pina¬ 
fore; Yeomen of the Guard; lolanthe; Patience. 
Playing time 44 minutes. 


ST14. VIVALDI: CONCERTOS 

Concerto for two Trumpets; for Piccolo; for 
Violin and Oboe; for two Violins and two Cellos; 
for Violin and Organ. Soloists and the Jean- 
Francois Paillard Orchestra. Playing time 49 
minutes. 













recorded topes 


I AUSTRALIA’S LOWEST PRICES! 

jre is the news you've been waiting for! World Tape 
ub offers you the same superb quality, the same sub- 
antial savings enjoyed by members of The World Record 
ub. The first year’s programme, set out below, offers 24 
agnificent tapes to choose from — all in stereo, all at 
)th V /2 and 3% i.p.s., all offering extraordinary savings 
i normal prices. And you have to take ONLY ONE to 
ualify for membership! 


I tapes come to you in stout 7" box, 
th full musical notes and analyses, 
jrmally, they will be supplied on 
r spools; but those Members who 
'ecify 7i i.p.s. tapes will receive 
em on a 7" spool wherever the 
aying time approaches or exceeds 
5 minutes. First-class “Mylar” tape 
used throughout (it’s more expen- 
ve, but much more durable) and 
uality of reproduction is guaranteed, 
r your money back! 


Enrol today on the Application Form 
below — you send no money now. 
Simply indicate whether you want 
tapes at H i.p.s. or 31, and whether 
you will collect them when ready, or 
whether you wish to have them posted 
to you. Then place a tick in the box 
opposite the tape or tapes you want, 
add your name and address — and 
post. Your membership will be regis¬ 
tered, and the tapes you have ordered 
will be supplied to you in the months 
they become due. 


IEMEMBER: you choose only what you want — and quality is guaranteed! 


>T15. JORGE BOLET: CHOPIN 
tECITAL 

tar ABC guest artist for 1965, Bolet plays the 
ideal” Chopin programme. Polonaise in A flatj 
I altz in D flat; Fantasie-lmpromptu; Nocturne 
i E flat; Etude in C minor (Revolutionary); 
olonaise in A major (Military); Etude in E; 
/altz in C sharp minor; Prelude in D flat; 
tude in G flat. Playing time 42 minutes. 

;T16. Manuel DE FALLA: 

ights in the Gardens of Spain/Love the 

lagician. 

les Rivadeneira (soloist in “Love”) and Alicia 
e Larrocha (soloist in "Nights”) with 
'Orchestre des Concerts de Madrid, conducted 
y Jesus Arambarri. Playing time 51 minutes. 

EPTEMBER 

;T17. HANDEL: WATER MUSIC 

omplete and original version. The Jean-Fran- 
ois Paillard Orchestra, conducted by Paillard. 
laying time 47 minutes. 

ICTOBER 

iT18. SIBELIUS: SYMPHONY No. 2 

orld-famous version by Sibelius protege. Sin- 
mia of London, conducted by Tauno Hannl- 
iinen. Playing time 43 minutes. 

OVEMBER 

T19. MOZART: CLARINET 
ONCERTO/DIVERTIMENTO 

icques Lancelot is soloist in the Concerto, 
ith the Chamber Orchestra of the Saar Radio, 
inducted by Karl Ristenpart. Playing time 53 
inutes 


ST20. AUSTRALIAN CHRISTMAS 
CAROLS 

The most famous of all Australian records. With 
the Sydney Symphony Orchestra and Choir, 
conducted by Sir Bernard Heinze. The Three 
Drovers; Christmas Bush for His Adorning; The 
Carol of the Birds; A Country Carol; Sing Gloria; 
Noel Time; The Little Town Where Christ was 
Born; Etc. Playing time 35 minutes. 

ST21. DEBUSSY/PROKOFIEV/RAVEL 

Ravel’s Bolero; Ravel's Pavane pour une infante 
defunte; Debussy’s Prelude to the Afternoon of 
a Faun; Prokofiev’s Suite from Love of Three 
Oranges. The Hamburg State Philharmonic con¬ 
ducted by Pierre Dervaux. Playing time 53 mins. 

ST22. TCHAIKOVSKY: SLEEPING 
BEAUTY 

The most delicately beautiful of all classical 
ballets. With Sinfonia of London, conducted by 
John Hollingsworth. Playing time 52 minutes. 

DECEMBER 

ST23. CHORAL CLASSICS 

Hear My Prayer; How Lovely Are Thy Dwellings; 
Ave Verum (Mozart); Cantata.- In Windsor Forest 
(Vaughan-Williams); Te Deum Laudamus; 
Jerusalem. Elsie Morison, soprano, the Bach 
Choir and Jacques Orchestra directed by 
Reginald Jacques. Playing time 45 minutes. 

JANUARY 

ST24. HANDEL: ROYAL FIREWORKS 
MUSIC, ETC. 

Magnificent recording by the Jean-Francois 
Paillard Orchestra of the complete and origin¬ 
al Fireworks Music, plus Double Concerto No. 
27 for Two Wind Choirs and Strings; and Oboe 
Concerto No. 10. Playing time 46 minutes. 


V /2 i.p.s. 4-track STEREO 

$4.75 

33/4 i.p.s. 4-track STEREO 

$3.75 


WORLD TAPE CLUB 
PRE-SELECTION ORDER FORM 
FEBRUARY 1967—JANUARY 1968. 
TO: WORLD TAPE CLUB 

299 Flinders Lane, Melbourne 
177 Elizabeth Street, Sydney 
Newspaper House, 93 Queen St., Brisbane; 
60 Pulteney Street, Adelaide. 

Barnett's Buildings, Council Avenue, Perth. 
Please supply me with the pre-recorded 
tapes I have indicated below, 

I REQUIRE 

7J i.p.s, STEREO 3? i.p.s. STEREO 

(Please CROSS OUT above whichever does 
NOT apply) 

I wish to have my selection posted each 
month as due to my address below. Within 
7 days of receipt, for each tape I will pay 
$4.75 (for 7£) or $3.75 (for 33) plus an 
amount as follows for postage, packing and 
insurance: 25c for one tape, plus 10c for 
each additional tape posted at the same 
time. 

I wish to collect my selections as due, and 
understand that you will notify me when 
they are ready at my State Display Centre. 
For each tape I will pay $4.75 or $3.75 
as applicable, and undertake to collect it 
within 21 days of notification. I understand 
that in the event of my failing to collect 
I within that time, you will post it to me and 
charge an additional amount of 25c for 
postage, packing and insurance, plus 10c 
postage, etc. for each additional tape 
posted at the same time. 

(PLEASE CROSS OUT ABOVE WHICHEVER 
DOES NOT APPLY) 


FEBRUARY 

□ ST1 

□ ST2 

□ ST3 

□ ST 4 
MARCH 

□ ST 5 
APRIL 

□ ST6 
MAY 

□ ST7 

□ ST8 

□ ST9 

□ ST10 


JUNE 

□ ST 11 

JULY 

□ ST12 

AUGUST 

□ ST13 

□ ST 14 

□ ST15 

□ ST16 

SEPTEMBER 

□ ST17 


OCTOBER 

□ ST 18 

NOVEMBER 

□ ST19 

□ ST20 

□ ST21 

□ ST22 

DECEMBER 

□ ST23 

JANUARY 

□ ST24 


Mr. 

NAME Mrs. . 

MiSS. PLEASE PRINT 

ADDRESS 

STATE. E :? 2 ‘ 
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GLOBAL FALL-OUT AIDS 
METEOROLOGICAL RESEARCH 




INTRODUCTION: During 1966 France con¬ 
ducted atomic tests 800 miles south-east 
of Tahiti. Studies of the global 
pattern of radio-active fall-out following 
previous atomic bomb tests have made 
significant contributions to man's understanding 
of atmospheric motions. In the procurement 
of knowledge of this kind Australia 
has a special role to play as a result of its 
unique geographical location. 


By A. i. DYER, Ph.D., M.Se.* 


A new age was ushered in at 0530 hours on July 16, 
1945, when the first atom bomb was exploded in the desert 
sands of Alamogordo, New Mexico. Within a matter of 
weeks, two further bombs exploded over Japan rang down 
the final curtain of the Pacific conflict. 

Since that time, 21 years ago, four more countries 
have joined the nuclear circle: The United Kingdom, 
U.S.S.R., France and China. Atom bomb tests have now 
been conducted all over the world. By U.S.A. in Nevada, 
the Pacific areas of Bikini and Eniwetok, and at Christmas 
and Johnston Islands; by the United Kingdom at Monte 
Bello and Maralinga in the Australian sector, and 
the equatorial site at Christmas Island; by U.S.S.R. at Novya 
Zemlya in the Arctic Circle and at Semipalatinsk in south¬ 
west Siberia; by China at Lop Nor in the province of 
Sinkiang; by France in the Sahara and very recently 
at Muraroa Atoll, 800 miles south-east of Tahiti. 

In all, the total number of atomic bombs known to 
have been exploded is now in excess of 300. As a result of 
these tests a considerable amount of radioactivity has been 
injected into the atmosphere. 

Most countries maintain an official agency to monitor 
the level of radioactivity entering the human environment. In 
Australia, this function is performed by the National Radia¬ 
tion Advisory Committee. One of their published conclusions 
is that the fallout over Australia from all tests prior to 
November, 1965, constitutes no significant hazard to the 
health of the Australian population now or in the future. 

But the official agencies are not the only scientific 
organisations interested in the detection of radioactive fall¬ 
out. Scientists all over the world are making use of the 
opportunity provided by the various bomb tests in an attempt 
to unlock some of the secrets of the atmosphere. 

In the early 1950s, current meteorological knowledge did 
not permit an entirely satisfactory prediction to be made 
of the global spread of fission debris from an atomic test 
series. This situation is now much improved, largely as a 
result of these studies, and the science of meteorology has 
benefited considerably. 

Let us take a closer look at the problem from the 
point of view of the scientist who wants to find out how 
the atmosphere works. 

When an atomic bomb is exploded, a radioactive cloud 
is released, made up chiefly of products from the fission 
process, but containing also radioactive substances from 
the bomb casing, and in some cases special tracer substances. 
If the test is conducted underground, little or none of the 
cloud enters the atmosphere. For surface or underwater blasts 
the level of radioactive input to the atmosphere is higher, 
but the greatest amount is introduced from an air burst. 
Other things being equal, the bigger the bomb, the bigger 
the effect. 


Figure 1 (above): Rainfall samples are 
taken at the C.S.l.R.O: Division of 
Meteorological Physics at Aspendale, 
near Melbourne , as part of the radio¬ 
active fall-out programme . 


* Division of Meteorological Physics, 
C.S.l.R.O., Aspendale, Vic. 


Figure 2 (below): Mr G. Grauze 
measures the radio-active content of 
rainfall samples using a Philips low- 
level Beta counting system. 

-_ -—-jr*”-~ 
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With the more recent hydrogen 

bombs, the radio-activity released is not 
necessarily higher than from the earlier 
fission bombs, even though the explosive 
power may be far greater. This is be¬ 
cause the hydrogen bomb uses a 
different process, of which a fission 

device is merely the trigger. The words 
“clean” and “dirty” have been used to 
describe the different levels of fission 

material in a hydrogen bomb. 

The meteorological results of the two 
bombs, however, are quite different be¬ 
cause of the big difference in explosive 
power. Radioactivity from a small 

bomb enters only the ionosphere, or 
lower part of the atmosphere, and is 
brought down to the ground in a matter 
of weeks or months, mainly by means 
of the washing-out action of rainfall. 
During this time the cloud may have 
gone around the earth several times, but 
usually in a relatively narrow belt of 
latitude. 

On the other hand, a hydrogen bomb 
having greater explosive power will 
penetrate into the stratosphere, or upper 
atmosphere, to a height of about 15 
miles above the earth. In this case the 
fall-out to ground level takes place 
slowly over many years, during which 
the radio-activity becomes diffused over 
vast areas of the globe in a thin and 
tenuous veil, but restricted largely to the 
hemisphere of injection. 

It is for this reason that the southern 
hemisphere fall-out is considerably lower 
than the northern hemisphere, since no 
hydrogen bombs have yet been exploded 
south of the equator. 

How does the meteorological scientist 
make use of these tests to improve our 
knowledge of atmospheric processes? 

Since most of the activity is brought 
down to the ground by rain, an examina¬ 
tion of rainfall samples provides the 
basis of most fall-out studies. 

At the C.S.I.R.O. Division of Meteoro¬ 
logical Physics at Aspendale, near Mel¬ 
bourne, a small part of the division’s 
research program is devoted to the de¬ 
tection of radio-active fall-out in rain¬ 
water (see figure 1). 


Figure 3 (above): Measurements 
of radio-active content of Mel¬ 
bourne rainwater carried out 
since 1958 illustrate the arrival 
of new debris from bomb tests, 
and the <( Spring increase ” each 
year. Only the equatorial tests 
of 1958 and 1962 contribute 
significantly to the activity 
measured . 


Figure 4 (right): The de¬ 
cay of particular rainfall 
samples indicates the 
arrival of radio-active 
debris from the 1966 
French tests in the South 
Pacific . 


Since 1958, monthly samples of rain¬ 
water have been examined for radio¬ 
active content. The level of activity is 
often extremely small and complex 
means of detection must be employed. 
The rainwater is passed through an 
ionic exchange resin which removes the 
radio-activity. (The same sort of resin 
is often used to obtain “distilled” water). 
The resin is dried and burnt to an ash 
to obtain a sample of manageable size. 

The sample is then placed near a thin- 
window geiger counter and the total of 
Beta-activity determined. Since the level 
is low, precautions must be taken to 
rc uce the background count of the 
system as much as possible. This back¬ 
ground is caused by radio-active con¬ 
tamination within the counter and its 
surroundings, and from cosmic rays 
bombarding the equipment continually 
from outer space. 

In the Philips low-level Beta-counting 
system shown in figure 2, an anti-coinci¬ 
dence counter envelops the sampling 
counter, and a count is only recorded 
if a pulse does not occur simultaneously 
in the anti-coincidence counter. This 
provides protection against cosmic rays 
and any surrounding activity. 

To further reduce the background 
effects, both counters are enclosed in a 
large hemispherical lead shield. Since 
lead recently taken from the ground may 
be slightly radio-active, the lead used in 
the hemispherical shield was obtained by 
the manufacturer from ships sunk off 
the Dutch coast which have been lying 
on the ocean floor for centuries. 



These precautions reduce the back¬ 
ground from 15 counts per minute to 
about 0.5 counts per minute, or 1 count 
every two minutes. Sampling counting 
rates range from barely above back¬ 
ground at quiescent periods up to 150 
counts per minute just after an extensive 
test series. 

The results obtained are shown in 
figure 3 where the level of radio-activity 
occurring in Melbourne rainfall is plot¬ 
ted from 1958 up to the present time. 
Only the equatorial tests of 1958 and 
1962 contribute significantly to the ac¬ 
tivity observed. 

By comparing these measurements 
with the times of atom bomb tests we 
can tell that it takes about six months 
for the main contribution from the 
radio-active cloud to travel from the 
equator to the latitude of Melbourne. 
During this time it has been drawn out 
to extend over a wide range of longitude. 

We can also see that a new wave of 
activity occurs late in each year. This 
is known as the “spring increase” and 
takes place in the northern hemisphere 
during May and June. 

This type of information goes part of 
the way to explaining some of the mys¬ 
teries of the atmosphere. 

To quote one example: It has long 
been known that, although the greatest 
input of solar energy to the atmosphere 
occurs at the equator, where the sun is 
directly overhead, the equatorial strato¬ 
sphere is the coldest spot in the whole 
atmosphere. Temperatures here are us- 
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aally about minus 80 degrees Centigrade, 
and it was obvious that some transfer 
process was operating to move this vast 
input of solar energy to the polar regions 
where it is lost by radiation to outer 
space. 

The ability to trace atmospheric 
motions from the equator to the pole by 
means of radio-active tracers assists 
materially in understanding this, and 
similar problems. 

The recent French tests in the South 
Pacific provide an example of the type 
of information which can be obtained 
on a short term basis. These tests took 
place on July 2 and July 19, 1966 and, 
since early July, samples have been 
taken at Aspendale of every significant 
rainfall. 

In order to identify the arrival of any 
activity from the French tests, two 
requirements were necessary. Firstly, the 
activity in the rainfall must increase 
considerably above the current norm 
and, secondly, the subsequent decay rate 
of any such sample must indicate that 
it is of recent origin. 

The second check is possible since we 
know that the count rate C of a sample 
of fission products follows approximately 
the formula C — Cot’ 1 - 3 . Here t is the 
time measured from the date of the ex¬ 
plosion and Co is the count rate at 
t = 1 unit of time. By manipulating the 
above formula, and without knowing 
Co, it can be shown that if we plot the 
quantity C ‘ 1/1>3 as a function of time 
for -any one sample, a linear graph 
should be obtained, crossing the axis at 
the date of the explosion. 

This procedure is followed in figure 4 
for two such samples obtained in Mel¬ 
bourne on July 26 and July 27 respec¬ 
tively. It is clear that the sample on July 
27 is of very old origin, whereas that for 
July 26 can be attributed to the French 
test of July 2 with considerable 
certainty. 

It is by means of such experiments car¬ 
ried out in many places that a picture 
is gradually being built up of the detail 
of atmospheric motions. 

Of course, radio-active fallout is not 
the only tracer which is used in this way. 
Two others with which the C.S.I.R.O. 
Division of Meteorological Physics is 
conducting an active program are worthy 
of mention. 

The first is ozone, a special form of 
oxygen, which is produced in the strato¬ 
sphere by the action of solar radiation. 
This ozone layer, typically at a height of 
about 20 miles, is spread over the whole 
of the globe, and incidentally provides we 
mere humans with a measure of pro¬ 
tection from dangerous ultra-violet 
radiation. 

By means of optical measurements of 
the solar intensity at special wavelengths, 
at some of which ozone is a strong 
absorber, it is possible to determine the 
total amount of ozone overhead. This 
program has been operating since 1957, 
and has yielded much useful informa¬ 
tion. For example, a “spring increase” in 
ozone is observed but occurring two 
months prior to that for radio-active 
fallout. 

During the past year or so weekly 
balloon soundings of the stratosphere 
have been made using a specially design¬ 
ed ozone sensor in order to probe the 
ozone layer in greater detail. 

The second interesting tracer is vol¬ 
canic dust, and a unique opportunity 


was recently provided for an Australian and subsequently during the winters of 
study by the mammoth volcanic eruption 1964 and 1965. Readers may recall the 
of Mt. Agung on the island of Bali in spectacular sunsets which occurred in 
March, 1963. The arrival of this dust those years. 

over Melbourne has been detected by its It is highly significant that the max- 
effects in reducing the amount of direct ima observed with the various tracers 
solar radiation reaching the ground. occurs at different times of the year, a 
In figure 5, this reduction for the years consequence of the different heights at 
1963, 1964 and 1965 shows the arrival whic h th e tracers are located, 
of waves of dust in September, 1963, In an attempt to extend this type of 




Figure 5: A 25 per cent reduction in the direct solar radiation on clear 
days at Melbourne for September, 1963, reveals the arrival of volcanic 
dust from the Bali eruption of March, 1963. Waves of volcanic dust 
are seen to re-appear during the winters of 1964 and 1965. 


Mount Agung, Bali, in eruption 
in 1963. Volcanic dust from 
such eruptions assists meteorolo¬ 
gical research. 


study, a program has just been initiated 
to measure the concentration of Be 7 , a 
radio-active isotope of beryllium, both at 
the surface and in the stratosphere. This 
tracer is produced in the stratosphere by 
cosmic rays and, for this reason, it is 
mainly a polar source, whereas all of the 
other tracers have been of equatorial 
origin. 

In its practical implications, the 
method calls for an air sample to be 
obtained by sucking through a filter, 
carrying out a rough chemical separa¬ 
tion process, and then identifying the 
Be 7 content by using Gamma-ray spec¬ 
trometry to measure the 480KeV 
Gamma-ray line emitted by the beryl¬ 
lium isotope. 

In all of these studies it must be em¬ 
phasised that any Australian work is of 
considerable significance in the global 
context. Much high-quality research in 
this field is carried out in the northern 
hemisphere, where there are many tech¬ 
nologically advanced countries covering 
a wide range of latitudes. This is not so 
“down under” and Australia is very 
strategically placed to make a real con¬ 
tribution to a truly international 
science. S 


FALL-OUT IN THE NEWS 


iiimitiiiiHiiiiitiiiiiiiiiiiiiiiiitimiiimiiiiimiiitiiMmfimiiiiiiiiimiitimmiMm- 


Recent rain in Sydney had a high radiation content following 
French nuclear tests in the Pacific, the Minister for Health (Mr 
Jago) said recently. He was answering a question in the N.S.W. 
Legislative Assembly by Mr D. J. Mahoney (Lab., Parramatta). 

Mr Mahoney asked whether Mr Jago had seen a report by 
the Senior Lecturer in the Department of Nuclear Radiation 
Chemistry at the University of New South Wales (Dr D. J. Car- 
slaw). He said Dr Carslaw had stated that rain over Sydney dams 
recently was laden with the highest content of radioactivity Sydney 
had experienced. 

He appealed for an investigation into the incidence of fall¬ 
out in Sydney’s water supply. 

Mr Jago said world-wide concern about this matter had result¬ 
ed in arrangements to limit atomic and nuclear tests. He said 
Australia and New Zealand had voiced their views on the recent 
French tests in the Pacific. 

“I will take every interest in this matter and seek the assist¬ 
ance of any authority if necessary,” Mr Jago said. 

Mr Jago said that the present standards of water purity were 
reasonably safe and no need existed for panic or concern. 


’ HiiiiuiiitiiiiiiitiiiiiiiifiifiitiiiiiifiMtiiiiMititiiifititiiiiMmitiimniiiiiiiiitMiitiiiftiitmiiiiiiimiiiiiimiiiiiiiiiiniimiiiMiiiiiiitiiiiiMiiiiiiiiiiiiiiiiiitinimiiiiiiiiHiiiiiiii 
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of age in 1967 

Delicate layers of electronically active material are making 
possible a new generation of solid-state devices. Less than 
one micron, or one millionth of a metre, or 10,000 angstrom 
units thick, the thin films which constitute the latest micro- 
circuits, are revolutionising the design of television equip¬ 
ment, computers, communication systems, missile and space¬ 
craft controls and a hast of other electronic devices. 


By Bruce Shore ” 1 


THIN FILMS 
Bom 1920, 



An experimental supercon¬ 
ductive computer memory, 
which in its final form will 
be capable of storing 
250,000 bits of information , 
is held by Robert Gange . 
Memory is kept at liquid 
helium temperature . 

Lubomyr Onyshkevych dis¬ 
plays a computer memory 
that combines sonic and 
electronic principles to store 
information . This new type 
of memory may one day 
replace computer magnetic 
tape , shown coiled around 
the new unit . 



“Thin films,” as they are called, are 
delicate patterns of electronically active 
material condensed, for the most part, 
from hot vapors on to cold, hard, in¬ 
sulating surfaces such as glass. Depend¬ 
ing on the materials used and the man¬ 
ner in which they are deposited, such 
films—many of them 10 times thinner 
than the shimmering coat of an ordinary 
soap bubble—may act singly or in com¬ 
bination as whole electronic circuits or 
simply as components thereof — from 
transistors, diodes, and oscillators to re¬ 
sistors, capacitors, and interconnection 
paths. 

At RCA Laboratories in Princeton, 
N.J., such films have been under investi¬ 
gation for many years and are presently 
being explored in programs that may 
eventually lead to: A TV camera only 
half an inch square; a hand-held, bat¬ 
tery-operated computer; an exotic form 
of computer memory that would use the 
phenomenon of superconductivity to 
store a quarter-million bits of informa¬ 
tion on a glass slide five inches square; 
a new type of video tape that can store 
pictures optically for later read-out by 
an electron beam; a revolutionary kind 
of integrated circuitry for application in 
all forms of electronic equipment. 

Interest in “electronic” films arose in 
the early 1920s following the landmark 
investigations of Irving Iangmuir and 
Kenneth Kingdon into the nature and 
dynamics of atomic monolayers — thin 
layers of various materials only one 
atom thick. The development about the 
same time of X-ray diffraction and 
similar investigative techniques led other 
researchers to extend these studies to 
include thin metal and metal oxide films 
that evinced valuable optical and elec¬ 
tronic properties. 

Electronic scientists were especially 
intrigued because of the problems they 
were experiencing in improving the op¬ 
eration of electron tube cathodes. They 
had already found, as early as 1905, that 
metal cathodes worked much better and 
produced far more electrons if they were 
painted with a film of barium strontium 
oxide. Just how the oxide helped, how¬ 
ever, was a puzzle that, it was hoped, 


the new findings concerning thin films 
might explain. 

Thin-film research began in earnest 
thereafter both in the U.S.A. and in 
Europe. One of its early dividends was 
the thoriated tungsten cathode—a tung¬ 
sten filament whose surface is impreg¬ 
nated with the element thorium. Capable 
of withstanding very high temperatures 
while putting out torrents of electrons, 
this cathode is still one of the best avail¬ 
able for initiating the powerful signals 
that make worldwide radio communica¬ 
tions possible. 

Far more spectacular in its way, how¬ 
ever, was the development during this 
same period of the photocathode—a thin 
film that would release electrons when 
bombarded with light. It was this 
achievement that was the first truly 
dramatic application of thin-film tech¬ 
nology to electronics. It became the 
heart of the television camera tube, as 
well as of other conversion and imaging 
tubes such as the photomultiplier, and 
ultraviolet and infrared detectors. 

Such films, many of them the crea¬ 
tions of Dr Alfred Sommer, of RCA 
Laboratories, are exotic mixtures of 
metals and oxides (such as sodium- 
potassium-cesium-antimony) evaporated 
on to glass windows under high vacuum 
in diaphanous layers from 200 to 800 
angstroms thick. (If dollar notes were 
one angstrom thick, a million could be 
stacked in the same space taken up by 
a single conventional paper note!) 

When light from a scene to be tele¬ 
vised strikes this film on the inside face 
of a TV camera tube, electrons in 
numbers diTectly proportional to the in¬ 
tensity of the light migrate inward to¬ 
ward a glass target on which they collect 
in a pattern that is the electrical equiva¬ 
lent of the visible scene. 

An electron beam on the other side 
of the target then scans the pattern and 
is reflected by it to a greater or lesser 
extent, depending on the strength of the 
charge at any one point in the pattern. 
Thus, the electron beam as reflected from 
the pattern becomes a pulsating current 
that varies in intensity as did the light 
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hat struck the photocathode originally. 
This current is then amplified, sent to 
i TV transmitter for conversion to a 
nicrowave signal and broadcast. 

At about this same time. RCA scien- 
ists helped to perfect still another 
naterial — silver-oxide-cesium — which 
ised a like principle to detect infra-red 
adiation and became the basis for the 
Sniperscope and Snooperscope used by 
American soldiers during World War II 
to spot enemy infiltrators in the dark. 

Although research on thin films con¬ 
tinued to be done through the 1940s, 
it was temporarily eclipsed by develop¬ 
ment of the transistor in 1948. Physi¬ 
cists, chemists and metallurgists 
focused instead on studies of the bulk 
properties of semi-conductive materials 
such as germanium and silicon. 

For a time, transistors, semi-conductor 
diodes and other solid-state components 
born of this effort seemed to sweep all 
else before them. In small-signal appli¬ 
cations such as in hearing aids and 
pocket radios and in high-speed switch¬ 
ing applications such as in computers, 
these devices seemed to have all the ad¬ 
vantages and none of the disadvantages 
of electron tubes. They were small, 
operated at room temperature, were 
highly reliable and were potentially very 
inexpensive to manufacture. 

This was in the early 1950s. 

By the late 1950s. however, as such 
devices attempted to compete with elec¬ 
tron tubes in high-frequency applica¬ 
tions, as they sought to attain really 
high-speed switching, as they ran up 
against industrial and military circuits 
that employed high voltages and operat¬ 
ed in punishing environments, their in¬ 
herent electrical limitations and their 
sensitivity to surface deterioration began 
to become manifest. 

At this juncture, two major develop¬ 
ments of a pseudo-thin-film nature were 
reported by Bell Telephone Laboratories 
in Murray Hill, N.J. The first was a 
technique for insulating the active areas 
of silicon devices by “growing” a silicon 
oxide film over them. 

This led eventually to the famous 
planar process whereby such films are 
used like masking tape—both to define 
and to isolate the areas in the coin-sized 
silicon wafers in which today’s transis¬ 
tors are fabricated. These insulating 
layers are now grown on virtually all 
silicon devices as a matter of course 
and are usually no more than 5,000 
angstroms thick — the wavelength of 
green light. They sharply reduce the 
problems of surface contamination in 
transistors. 

The second development, announced 
by Bell Laboratories in 1960, was epi¬ 
taxy—the growth on these same wafers 
of single-crystal skins which are exactly 
like the wafers structurally, but which 
differ significantly in their electrical pro¬ 
perties. 

Taken together, these two techniques 
not only overcame the limitations im¬ 
peding further advances in semiconduc¬ 
tor technology at the time, but equally 
important, they set the stage for the 
evolution of integrated circuitry. 

Today, integrated circuits are built 
into silicon wafers by chemically etching 
holes in the planar oxide down to the 
epitaxial layer. Chemical impurities are 
then driven into this layer to form de¬ 
vices. After that, the holes are resealed 

(Continued overleaf) 


By Frank Broadway 

Britain’s electronics manufacturers are gearing themselves for a 
revolution. The cause of the upheaval—a beneficent one—is a tiny 
“dice” of silicon, no more than a millimetre square. This is the micro- 
circuit, which performs all the functions of a conventional circuit board 
made up of perhaps 20 separate transistors, diodes, capacitors and 
resistors. 

The most obvious advantage of microcircuits is that they make pos¬ 
sible the process of microminiaturisation. Replacing large circuit boards 
by single tiny components leads to big savings in size and weight. It 
makes the computer-in-a-suitcase. the pocket electronic calculating 
machine and matchbox-size industrial control instruments perfectly prac¬ 
tical possibilities. 

Microminiaturisation is far from being the whole story, however. There 
are two other big advantages which these tiny intergrated circuits offer— 
reliability and, prospectively, cheapness. Under normal use they go on 
working almost for ever, with a negligible failure rate. When they do 

(Continued on Page 15) 


Picture at the 
top shows the 
photo-resist room 
and mask align¬ 
ment equipment 
at the Oldham , 
Lancashire, fac¬ 
tory of Ferranti 
Ltd . Air in the 
room is ultra¬ 
clean, with close 
control over tem¬ 
perature, humid¬ 
ity and actinic 
light level . At 
right is a close- 
up of the opera¬ 
tion in which 
gold wires of dia. 
.OOlin are bond¬ 
ed to silicon dice, 
which may be as 
small as . 003in 
square . 
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Not every tape enthusiast 
owns an automatic, self¬ 
loading, four track, stereo, 

reverse playing AMPEX1100 

but they'd like to... 

and they can! 


Compare the sound quality ot Ampex. Solid-state 
electronics and deep-gap magnetic heads guarantee 
the faithful reproduction of the full range of frequencies 
throughout a lifetime of recording and playing. 
Complete portable or deck-only versions are available. 
(There’s the lower-priced AMPEX 800, too, with every 
feature except automatic loading and reversing.) 


AMPEX 


Ampex Australia Pty. Ltd., 26 Ridge Street, North Sydney. 


Hear Ampex sound now at: 

NEW SOUTH WALES—Sydney: Arrow Electronics Pty. Ltd., 432 Kent St. • Master Sound Sales 
Pty. Ltd., 400 Kent St. • A. Victor & Co., 196 Elizabeth St. • Phodis Pty. Ltd., 405 Sussex 
St. • Audio Engineers Pty. Ltd., 342 Kent St. • John Border Photographies Pty. Ltd., 175 
Liverpool St. • Magnetic Sound Industries, 387 George St. • Chatswood: Milverson (Chatswood) 
Pty. Ltd., Chatswood Arcade, 399 Victoria Ave. • Parramatta: Magnetic Sound Industries, 20 
Macquarie St. • Willoughby: Scientific & General Pty. Ltd., 139 Penshurst St. • Wollongong: 
Camera & Tape Recorder Industries, Piccadiily Centre. 

VICTORIA—Melbourne: Simon Gray Pty. Ltd., 28 Elizabeth St. • Thomas’ Stereo Centre, 161 
Exhibition St. • Recorded Music Salon, 23 Collins St. 

QUEENSLAND— Brisbane: Brisbane Agencies, 17 Wickham St., The Valley • King & King Ltd., 
77-81 Queen St. • Townsville: Russ Adam Electrical, 158 Flinders St. 

NORTHERN TERRITORY—Darwin: Pfitzner’s Pty. Ltd., Smith St. 

SOUTH AUSTRALIA—Adelaide: Em Smiths & Co. Pty. Ltd., 52-54 King William St. • Truscott 
Electronics, 62 Hindmarsh Square • Norwood: Eilco Sales Pty. Limited, 7*9 Osmond Terrace. 
WESTERN AUSTRALIA—East Perth: Albert’s TV and Hi-Fi Centre, 282 Hay St. 


THIN FILMS 

(Continued from previous page] 


by growing more oxide over them or 
evaporating metal contacts into them. 
Metal pathways connecting these con¬ 
tacts plus resistors and capacitors are 
then evaporated onto the oxide, where 
needed to complete the circuits. 

Thus, by 1960, transistors and com¬ 
plete integrated circuits were, and still 
are, being made in layers of single¬ 
crystal, epitaxial silicon coated with sili¬ 
con oxide. Such layers, incidentally, are 
only 10,000 to 20,000 angstroms thick 

— thinner than frost on a windowpane. 

Thin as these layers are, however, 
they are not considered to be thin filths 
in the usual sense because they are in¬ 
extricably anchored to a supporting sili¬ 
con base that is many thousandths of an 
inch thick and is cheek-by-jowl a part 
of them. So much so, in fact, that this 
base produces a parasitic electrical effect 

— a kind of electromagnetic-drag — 
that inhibits the operation of the de¬ 
vices as a whole and degrades their per¬ 
formance. 

It was the quest for a way to obvi¬ 
ate this parasitic effect as well as to 
give new dimension to the concept of 
integrated circuitry that led Dr Paul 
Weimer, of RCA Laboratories, to a 
line of research that, in 1961, produced 
the first thin-film transistor (TFT) — a 
new type of transistor consisting of lay¬ 
ers of polycrystalline cadmium sulphide, 
silicon oxide, and gold evaporated on a 
glass slide in a sandwich 2,000 to 10,000 
angstroms thick. 

Though it is not yet so fast nor so 
reliable as its planar, epitaxial, single¬ 
crystal silicon cousin, the TFT has many 
advantages in its own right and is cur¬ 
rently being tested together with other 
thin-film components in compact experi¬ 
mental arrays that may one day lead to 
a flat, TV camera “eye” only half an 
inch square, and hand-held digital com¬ 
puter capable of operating from a flash¬ 
light battery. 

Taking a different approach to the 
parasitic problem stemming from the 
supporting silicon wafer of conventional 
integrated circuits, scientists at the Auto- 
netics Division of North American Avia¬ 
tion, in California, and at RCA Lab¬ 
oratories, about 1963, began wondering 
if they could not separate the planar 
and epitaxial layers from their support¬ 
ing silicon by growing them on a single- 
crystal insulating material so close to 
silicon in structure that the layers would 
not know the difference. 

The insulating material chosen was 
sapphire (aluminium oxide). Though 
not perfect, the match between the sili¬ 
con layers and the sapphire proved to 
be so good it was immediately possible 
to grow certain types of diodes and tran¬ 
sistors this way and to show that they 
did not suffer any parasitic limitations. 

So promising is this new silicon-on- 
sapphire technology, in fact, that scien¬ 
tists are hopeful of using it to achieve 
transistors and integrated circuits cap¬ 
able of handling radio frequencies up to 
a 1000MHz for application in new 
forms of radar that scan the sky elec¬ 
tronically and in new “scratch-pad” com¬ 
puter memories that can retrieve a bit 
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f information in the time it takes a 
ght beam to travel 10 feet. 

Not to be outdone by researchers for¬ 
ging in the virgin territory of thin-film 
emiconductor physics, other scientists 
nd engineers have recently been equally 
nterprising in their application of thin- 
ilm technology. 

Under Dr Rabah Shahbender, of 
ICA Laboratories’ computer research 
>rogram, for example, a computer 
nemory is being developed that uses 
he interaction of sound waves and 
dectrical pulses to change the magnetic 
character of tiny areas in a thin perm- 
illoy film into either of two possible 
itates. These states correspond to the 
‘one” and “zero” of binary code—the 
language of computers. Which state 
they are in can be sensed later by the 
mere expedient of sending a sonic pulse 
through the film to “read” them. 

Such a memory may one day store 
100,000 bits of information on a glass 
slide only 10 inches long and one inch 
wide. 

Also under development by a team 
of scientists and engineers led by John 
Carrona, of RCA’s Electronic Compon¬ 
ents and Devices activity, is a super¬ 
conductive memory that is a sandwich 
of tin, lead, and silicon oxide films 
that store computer “ones” and “zeros” 
in the form of electric currents that 
can persist forever, so long as the 
memory is kept in liquid helium at a 
temperature only a few degrees above 
absolute zero. Such a memory, in final 
form, will consist of a flat glass plate 
on which the thin-film sandwich is 
deposited. 

It is estimated that one such “plane” 
should be capable of storing 250,000 
bits of information in an area only five 
inches on a side and only 47,000 ang¬ 
stroms or two-thousandths of an inch 
thick. 

An equally novel thin-film structure 
presently under development at RCA’s 
Astro-Electronics Applied Research Lab¬ 
oratory, headed by Dr E. C. Hutter, is 
a dielectric tape for use in a special 
camera that will take close-up pictures 
of the planets and relay them back to 
Earth electronically without many of the 
limitations inherent in present space cam¬ 
eras. It consists of thin films of copper- 
gold, a photoconductive material, and 
a polystyrene coating all laid down on 
a plastic ribbon. 

When light falls on it, an electrical 
charge pattern varying in strength in 
proportion to the intensity variations in 
the light itself builds up on the poly¬ 
styrene. When an electron beam scans 
across this charge pattern, it causey tiny 
electrical currents to flow in the tape 
in direct proportion to the voltage vari¬ 
ations in the charge pattern. These, in 
turn, produce a TV signal. In effect, 
this novel device is like a standard 
vidicon TV camera, but it has several 
superior features including the ability 
to store an image until it is wanted. 

“Electronics all in rhyme” one wit has 
called this remarkable technology for 
building electronic devices in films 
whose thickness is measured in wave 
lengths of light. Whether, in fact, all 
types of electronic components can or 
will be produced this way eventually is 
problematical. One thing is certain, 
however: A new generation of “film 
stars” are appearing in the electronics 
field that has never heard of Holly¬ 
wood! B 




Transistors and now micro-circuit techniques are bringing about a sen¬ 
sational reduction in the size, cost and reliability of computers. The 
Marconi Myriad II computer , pictured here, developed within the last 
12 months, uses micro-circuit elements to secure high speed and ver¬ 
satility in an installation of modest overall dimensions . But much smaller 
computers will follow. 


A vacuum 
chamber, in 
which metallic 
particles are con¬ 
densed on the 
surface of the 
substrate to form 
microscopica 11 y 
thin films. The 
technician is 
shown here plac¬ 
ing a compon¬ 
ent in the cham¬ 
ber for coating 
with nichrome 
and gold — ni¬ 
chrome first, be¬ 
cause gold will 
not key directly 
to a glass sub¬ 
strate. Masking 
and photo-etch¬ 
ing techniques 
allow the films 
to be deposited 
in deliberate 
patterns. 


Britain Seeking European Market-continued 

fail, the whole circuit can be readily replaced, without need for the testing 
of separate components which goes on with conventional circuits. 

When microcircuits first became commercially available six or seven 
years ago they were so expensive that they were considered for defence 
uses only. Between 1962 and 1965 prices fell by three-quarters and the 
1965 price has since been halved again. 

Microcircuits are expected to cost only one-tenth of current levels 
around 1972 when they will, in effect, become the cheapest way of putting 
together electronic equipment. 

What has so far kept up microcircuit prices has been the fact that, 
all around, world supply has never been sufficient to meet demand. This 
is now ending. America’s own production is catching up with its needs. 
In Britain, capacity being put m by companies like Ferranti, Marconi, 
Mullard and Elliott Automation, and by subsidiaries of American com¬ 
panies like SGS Fairchild and Texas Instruments will be capable of 
supplying all of Europe’s needs. 

The current showplace for micro circuit manufacture is the Ferranti 
works at Oldham. Here, in surroundings more akin to a research labor- 

(Confinued overleaf) 
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atory than a factory, output is current 
running at something like 40,000 uni 
a week; Europe’s largest microcircu 
capability. 

The production technology is e) 
tremely complex. A silicon chip is fir: 
etched with the microscopic circu 
pattern needed to give the r< 
quired performance. Successive diffi 
sions of materials such as boron, gol 
and phosphorus are then made alon 
the patterns, and aluminium is evapoi 
ated over the surface to interconnec 
the various parts of the circuit. 

Atmospheric temperatures in the fac 
tory have to be controlled to withii 
one degree Centigrade, and the air i 
filter-cleaned down to half a micron. 

There is great significance in thi 
development of a big microcircui 
manufacturing capacity in Britain. Ii 
the first place, these new factories an 
likely to become the major suppliers foi 
the whole of Europe. The advantag< 
to German, French, Swiss and othei 
European electronic equipment pro 
ducers of having reliable and economic 
sources of supply only an hour or sc 
away in flying time needs no emphasis. 

Among other things it will greatly 
facilitate the technical co-operation be- 
tween microcircuit manufacturer and 
equipment designer which is essential if 
full advantage is to be taken of this 
revolution in technology. 

The fruits of such co-operation are 
already apparent in the British computer 
industry. A year ago English Electric- 
Leo-Marconi astonished the world, and 
especially the American giants, when it 
announced its new system 4 computer 
range, based wholly on microcircuits. 
Such “third generation” computers had 
not been expected before the early 
1970s. 

Now Britain’s biggest computer manu¬ 
facturer, ICT, has announced that its 
successful 1900 range, which is already 
selling in quantity throughout Europe, 
will be available in microcircuit form 
within two years. 

All this is only the start of the revo¬ 
lution microcircuits will bring about. 
Throughout the British electronics in¬ 
dustry developments are on the drawing 
board—in navigational aids, in control 
equipment, in telecommunications, and 
in colour television—to capitalise on the 
new possibilities. 

What will emerge, in a whole series 
of important announcements, is not just 
existing products modified to incorpor¬ 
ate microcircuits. There will be com¬ 
pletely new concepts, often adding re¬ 
markable extra capabilities to current 
equipment. 

In designing these new products, 
British manufacturers are profiting from 
an incidental advantage of the use of 
microcircuits, which will doubtless also 
become important to European elec¬ 
tronics manufacturers. One of the big 
bottlenecks in electronics in recent 
years, all around Europe, has been an 
acute shortage of circuit designers. 

Now, with the advent of micro- 
circuits, the shortage is disappearing, for 
the simple reason that they make the 
design of individual circuits unnecessary. 
This is permitting the upgrading of cir¬ 
cuit designers to systems design, and it 
will substantially enlarge the design 
capacity of the whole electronics indus¬ 
try. 

The revolution is under way. 

[The writer, Frank Broadway, is in¬ 
dustrialist editor of “The Statist.”] D 


WHEN YOU NEED MORE 
THAN ONE MICROPHONE...YOU NEED 
THE NEW MODERN DESIGNED 

M68 MICROPHONE MIXER 


The Shure Model M68-2 is five channel, completely transistorised, portable 
microphone mixer for use with public-address systems and tape recorders. 

The Mixer Features 


• Four microphone inputs with indi¬ 
vidual slide switches mounted on 
rear panel for selection of low im¬ 
pedance (balanced or unbalanced) 
of high impedance (unbalanced). 

• Individual volume control to bal¬ 
ance each of the five inputs. 

• A master volume control to simul¬ 
taneously control level of all in¬ 
puts. 

• A high (unbalanced) or low im¬ 
pedance (balanced or unbalanced) 
microphone level output. Impe¬ 
dance selected with slide switch to 
match the microphone input of 
associated amplifier. 


• A high impedance auxiliary out¬ 
put. 

• A DC power supply jack. This 
supplies 28 volts DC for use with 
accessories such as the Model 
A68P Phono Preamplifier or it may 
be used as power input in conjunc¬ 
tion with the Model A68B Battery 
Power Supply (Accessory). 

• A facility for connecting two or 
more mixers together to obtain 
additional microphone inputs. For 
example, two mixers connected to¬ 
gether will give a total of eight 
microphone inputs and one auxili¬ 
ary input. 


Gain: At 1.000 HZ (cps). 


Input 


SPECIFICATIONS 


Outputs 


Low Imp. 
Mic. 


High Imp 
Mic. 


High Imp. 
Aux. 


Low Imp Mic +9 db 

.5 mv produces 1.4 mv 

High Imp. Mic. —13 db 

5 mv produces 1.1 mv 

AUX. -35 db 

50 m. produces 0.9 mv 

Frequency Response: The frequency response 
is flat plus/minus 2 db from 30 Hz (cps) to 
20.000 Hz (cps). 

Hum-Noise: 70 DB below rated output. 

Equivalent Input Noise: 150 ohm source, 

123 db below 1 volt. 

Input Impedance: Microphone inputs suit¬ 
able for high or low impedance dynamic 
and ribbon microphones. Auxiliary-50.000 
ohms. 

Recommended Load Impedance: 

Low Impedance Microphone 

.50 to 600 ohms 

High Impedance Microphone 

. 20,000 ohms or greater 


+ 33 db 
22 mv 

+ 11 db 
18 mv 

—11 db 
14 mv 


+ 60 db 
500 mv 

+ 38 db 
400 mv 

+ 16 db 
320 mv 


Auxiliary High Impedance 

. 50,000 ohms or greater 

Distortion: Less than 1 per cent total 
Harmonic Distortion when low impedance 

microphone output is at 20 mv level, high 
impedance microphone output is at 200 mv 
level and Aux. high impedance output is at 
2.0 volt level. 

Output Clipping Level: 

Output Min. Clipping Level 

Mic. Low Impd.60 mv 

Mic. High Impd. .85 volts 

Aux. High Impd.4.0 volts 

Operating Voltage: Model M68-2 105-130 

volts 50/60 cycle or 210-240 volts 50/60 

cycle. 

Net Weight: 4 pounds. 


AUDIO ENGINEERS PTY. LTD. 

NATIONAL DISTRIBUTORS FOR SHURE BROS. 

342 KENT STREET, SYDNEY, 29-6731 


AU2/*6 


16 


ELECT PON ICS Australia, February, 7967 
























lass Strait 
Microwave Link 

The P.M.G's. Department recently completed 
a microwave broadband system which con¬ 
stitutes a notable achievement in Australian 
communications. The system brings to Tas¬ 
mania many of the facilities previously con¬ 
fined to the mainland, such as a TV link, or 
a large capacity telephone system with sub¬ 
scriber trunk dialling. It involves one of the 
longest over-water microwave paths any¬ 
where in the world. 


The provision of telephone channels by broadband 
microwave radio has become routine during the past decade 
and by 1970, the Post Office investment in broadband radio 
and coaxial systems will exceed $80,000,000. Microwave 
systems use frequencies in the range 2 to 7GHz and 
normally require repeaters at 30 to 40 mile intervals. 

In October, 1966, another milestone in the development 
of the microwave network was achieved when the broad¬ 
band system between Melbourne and Launceston was placed 
in service. This system is unique in that it includes one 
of the longest over-water paths in the world. 

This path is 98.8 miles long and covers the section 
of the route between Wilson’s Promontory on the mainland 
and Flinders Island in Bass Strait. The hop from Flinders 
Island to Tasmania is also long by microwave standards, 
being 68.6 miles. 

The completion of this project was the culmination of 
many years of engineering investigation into methods by 
which a broadband route between the Australian continent 
and Tasmania could be provided. 

The first radio system across Bass Strait was provided 
from Tanybryn, near Apollo Bay, 30 years ago, and after 
World War II an examination of VHF propagation from 
Wilson’s Promontory resulted in the provision of a 48- 
channel VHF system with a repeater on Flinders Island. 

Shortly after the completion of the VHF installation, 
work commenced on the planning of the broadband installa¬ 
tion and in 1960 propagation tests were commenced by the 
Post Office Research Laboratories on frequencies of 900 
and 2000MHz. 

The results of these investigations showed that a 
2000MHz system was practicable, although observations 
recorded between October, 1962, and October, 1965, showed 
that severe fading during periods of depressed median signals 
might be expected during the summer between the months 
of October and February. The statistics showed that fading 
in execss of 40dB could be expected for 0.1 per cent of 
the time on an annual basis, but during periods of 
depressed median conditions the signal could be expected 
to be 40dB below normal for approximately 1 per cent 
of the time. 

Armed with this information, the Department com¬ 
menced the design of a system and the preparation of a 
specification for the purchase of equipment. The basic 
system across the water path uses a frequency of 2000MHz 
and the transmitter power is 20 watts. 

A conventional microwave receiver is used with a noise 
figure of lldB and space diversity aerials provided. The 
diversity receiving parabolic aerial shown in the photos is 28ft 
in diameter and provides a gain of 42.5dB at 2000MHz. 

Waveguide is used to connect the equipment to the 
antenna units with minimum losses, the dimensions of the 
waveguide being 2-1/8 x 4} inches. Two radio bearers 
are provided, one main and one standby, and switching 
at intermediate frequency is provided at Mr. Oberon on 
Wilson’s Promontory to provide some degree of frequency 
diversity on the route during periods of severe fading. 

The sections of the route over land use Marelli- 
Lenkurt FV14 equipment, while the two water paths are 
covered by the FV20 equipment from the same manufacturer. 



The Mt . Oberon station on Wilson's Promon¬ 
tory, looking south towards Flinders Island. A 
28ft diameter receiving dish is shown in the 
foreground . The towers carrying the Yagi aer¬ 
ials are to be dismantled . 


The total route length is 335 miles with 4 repeaters on 
the Victorian mainland, one on Flinders Island, and two 
in Tasmania. 

The auxiliary system for the transmission of super¬ 
visory information, order wire circuits, and switching tones 
is a Marelli-Lenkurt 450MHz 4-channel system with 
frequency and space diversity over the Bass Strait section. 

It is necessary to generate electricity locally at both 
Mt Oberon and Mt. Tanner (the Flinders Island repeater), 
and continuously running, unattended, diesel equipment is 
provided for this purpose. 

The system initially is to have a capacity of 300 
telephone channels and to be capable of providing television 
program relay facilities as required. 

Coincidental with its official opening for service between 
Launceston and the mainland on November 14, 1966, the 
Subscriber Trunk Dialling facility was also provided between 
Launceston and the mainland and from Melbourne to 
Launceston and several other nearby centres in Tasmania. O 



A closeup of the 28ft receiving dish shown in 
the picture above. The signals it receives origin¬ 
ate nearly 100 miles away on Flinders Island , 
making this section one of the longest of its kind 
in the world. 
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ABCB Report—Technical Highlights 


The 18th Annual Report of The Australian Broadcasting Con¬ 
trol Board contains a number of interesting technical items 
concerning both radio and TV services. Apart from the in¬ 
teresting technical background these items also give some 
indication of the amount of "behind-the-scenes" work 
necessary to maintain a high standard of service to the listen¬ 
ing and viewing public. 


The Board’s Seventeenth Annual Re¬ 
port made brief reference to plans for 
a short series of medium-frequency sky- 
wave propagation tests, using a new 
method of transmission which could 
greatly reduce sky-wave reception in 
selected areas without altering the shape 
or extent of the daytime ground-wave 
coverage from a broadcasting station. 

The first series of tests was conducted 
with the co-operation of the 
Postmaster-General’s Department be¬ 
tween Melbourne and Hillston, a dis¬ 
tance of 295 miles. In general the sky- 
wave field-strength was reduced to 16 
per cent of its normal value with a 
maximum reduction occurring when the 
median field-strength was high and a 
minimum reduction occurring when the 
median field-strength was low. 

Similar results were obtained with 
tests between Melbourne and Hay, a 
distance of 222 miles, without altering 
circuit settings at the transmitter. The 
original theoretical work and tests re¬ 
sults have been made the subject of an 
Australian contribution to the work of 
the C.C.I.R. (Comite Consultatif Inter¬ 
national des Radiocommunioations). 

In certain circumstances this method 
of transmission, referred to as “ortho¬ 
gonal transmission” could enable com¬ 
mon channel stations using omni¬ 
directional aerials to operate satisfact¬ 
orily with considerably closer geographi¬ 
cal spacings than those at present em¬ 
ployed. Primary service areas restricted 
by fading zones could also be enlarged 
by orthogonal transmission. 

These improvements in the efficiency 
of system performance are obtained by 
employing higher transmitter power for 
the same ground-wave service. Special 
aerials and feeder systems are required 
to produce the desired wave polarisa¬ 
tion. 

The possibility of the introduction of 
orthogonal transmission into Australian 
broadcasting services will be considered 
when further field tests have shown the 
limits of application. 

The analysis of results obtained in 
the board’s medium-frequency sky-wave 
field-strength measurement program 
conducted between 1963-1965 is now 
almost complete. Accurate sky-wave field- 
strength curves have been prepared from 
these measurements and from those ob¬ 
tained in 1958-1959. The dispersion of 
results from different broadcasting stat¬ 
ions around these propagation curves is 
insignificant and indicates that the 
method of measurement employed was 
satisfactory. 

An appreciable difference exists be¬ 
tween these observations for Australia 
and those for Europe or North America. 
Sky-wave field-strength values are higher 
in Australia than in the northern hemis¬ 
phere, particularly during the period 
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of maximum sunspot activity when the 
difference is about lOdb in the 
early evening. The variation of field 
strength throughout the night is also 
quite different in the two hemispheres. 
Measurements in Australia indicate that, 
in general, maximum median values for 
the night occur two hours before mid¬ 
night, whereas in Europe the maximum 
is reached two or three hours after mid¬ 
night. 

On the subject of television, the re¬ 
port continues: 

Technical development of video-tape 
recorders continues and the last twelve 
months has seen the introduction at 
some stations of portable four-head re¬ 
corders. Size and weight have been re¬ 
duced by the use of transistors and the 
omission of all but rudimentary 
replay facilities, to produce a trolley- 
mounted unit which can be moved 
about the station, or into a van for 
outside broadcast work, in conjunction 
with one or more cameras. 

The high-quality recordings thus 
obtained are replayed to air using the 
facilities of the station’s fixed video¬ 
recorders. This method of operation is 
used at ATV Melbourne and TVW 
Perth. The Federation of Australian 
Television Stations and the Australian 
Broadcasting Commission set up a work¬ 
ing party during the year to develop 
standard video-tapes and video-taping 
procedures with a view to alleviating 
problems experienced in the interchange 
of video-tape programs between stations. 

A new television camera tube was 
demonstrated in Australia during the 
year. It is a development of the vldicon 
tube, the photo-conductive surface itself 
being a junction semi-conductor diode. 
Using lead oxide for this purpose, the 
new tube is called a “plumbicon.” The 
main benefit of this modification is a 
very considerable reduction in lag of 
response time; the performance of the 
new tube approximates that of the image 
orthicon tube whilst retaining most of 
the operational advantages of the vidicon. 

During the year the recommendations 
for the standardisation of test signals in 
the vertical blanking interval of the tele¬ 
vision wave-form (published in Appendix 
“H” of the Seventeenth Annual Report) 
have gained general acceptance from 
licensees as a basis for the construction 
of equipment in this field. At the end 
of the period under review, field tests by 
the Australian Post Office of such equip¬ 
ment on the Sydney-Melboume coaxial 
cable system were being arranged. 

The recommendations have been sub¬ 
mitted to the C.C.I.R. for consideration 
by that body along with submissions 
from a number of other countries with 
a view to increasing the measure of 
international standardisation in this mat¬ 
ter. They have also been described in a 


joint Australian Post Office and Austra¬ 
lian Broadcasting Control Board paper 
read to the Montreal Convention of the 
(North American) Society of Motion 
Picture and Television Engineers in 
November, 1965. 

The use of a common radiator by 
television stations in certain areas was 
mentioned in the Board’s Seventeenth 
Annual Report. The first such installa¬ 
tion was that of SAS and ADS Adelaide. 
During the year, ATN and TEN Sydney 
also commenced the use of a common 
radiator and similar arrangements have 
been adopted for the national and com¬ 
mercial stations ABUN and NEN in the 
Upper Namoi Area of New South Wales, 
ABGN and MTN in the Murrumbidgee 
Irrigation Areas of New South Wales, 
ABWQ and WBQ in the Wide Bay 
Area of Queensland, ABNQ and FNQ 
in the Cairns Area of Queensland and 
ABSW and BTW in the Bunbury Area 
of Western Australia. 

Commercial television station RVN 
South Western Slopes and Eastern Rive- 
rina Area (New South Wales) has now 
completed two years of satisfactory 
unattended operation of its television 
transmitter situated 60 road miles from 
the studios. Unattended operation was 
also commenced during the year at com¬ 
mercial television station SAS Adelaide 
and national television station ABLN 
Broken Hill (New South Wales). 

Operation on a semi-attended basis 
was commenced at commercial television 
stations WIN Illawarra Area (New South 
Wales) and GLV Latrobe Valley Area 
(Victoria), from the nearby transmitter 
buildings of the national television sta¬ 
tions. The transmitters for commercial 
television stations WIN and GLV are 
operated by the Postmaster-General’s 
Department in conjunction with the 
national transmitters, under an agreement 
with the licensees. 

The Board has approved proposals for 
unattended operation at four other com¬ 
mercial television stations namely NBN 
Newcastle—Hunter River Area (New 
South Wales), BCV Bendigo Area 
(Victoria), ADS Adelaide (South Aus¬ 
tralia) and TNT North Eastern Tasmania 
Area. Applications have been received 
for approval for unattended operation of 
three additional commercial television 
stations. Some very refined control sys¬ 
tems using advanced computer tech¬ 
niques and semi-conductor logic are in¬ 
volved in this field. 

Changes were approved during the 
year in the technical operating condi¬ 
tions of certain stations in country areas 
in the fourth stage of development of 
television. 

As foreshadowed in the Board’s Seven¬ 
teenth Annual Report, the channel of 
commercial television station NRN 
Grafton-Kempsey Area (New South 
Wales) was changed from channel 10 
to channel 11 on January 19, 1966, to 
avoid interference to the reception of 
the station in the Grafton area due 
to radiation from receivers tuned to the 
national station in the Richmond-Tweed 
Area (ABRN) using channel 6. As a 
result, satisfactory reception of NRN 
is now being obtained in the Grafton 
district. 

(Continued on Page 21) 
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FILM INDUSTRIES 
MICROPHONES 

Encel Electronics are Australian Distributors 
tor Film Industries Microphones . . . units 
supplied as standard equipment with Vortexion 
and Ferrograph recorders. The Model M 8 -A 
is a fine ribbon microphone with a substantially 
flat frequency response of 50-14,000 Hz . . . 
impedences are 50, 200 and 50 k ohms. Encel 
price is $33 including Sales Tax. A recent 
U.K.. review says: “The Film Industries M 8 -A 
Ribbon Microphone has a most attractive 
appearance coupled with a performance which, 
in many respects, can stand com- COO 
parison with the best designs at J 


three or four times its price." 
Encel price . 


inc. Sales Tax 


THE NEW ENCEL CSM-40 M.F.B. 
STEREO AMPLIFIER! 

The remarkable new Encel CSM-40 offers 
more features, more performance, more value 
. . . similar units are usually twice the Encel 
price. Output is over 15 watt? RMS (over 35 
watts I.H.F.M.) in each channel, frequency 
response is 20-40,000 Hz, input sensitivities 
are as low as 1.5 mV. Loudness control, 
rumble filter, scratch filter, separate bass and 
treble controls, tape monitor, headset jack, 
motional feedback control and circuitry, sub¬ 
stantial grain-oriented output transformers . . . 
all are standard on. the Encel CSM-40. The 
balance meter may be switched in and out of 
circuit . . . the filaments of the pre-amplifier 
are DC . . . the output of cartridges such as 
the ADC 10E and 4E will load the CSM-40 
and provide excellent results. Above all, this 
stereo amplifier is most satisfying to sit and 
listen to . . . see and hear the CSM-40 at 
Encel Stereo Centres in Melbourne and Sydney. 
Mail orders will be care-packed and £f 
freighted anywhere. Encel price is 


only .- 


. £64/10/- 


TAPE RECORDERS 

Although our range of tape recorders is wide, 
Encel prices have assured speedy turnover . . . 
and Encel sales are at an all time high. Stock 
now includes: TRUVOX R44, R102-104, 

FD102-104; REVOX G36, two and four track 
—TANDBERG Series 12; AKAI M 8 , X4, 355, 
1710, X100D — NATIONAL 703S, 705, 

755S, and many more. Save much more at 
Encel Electronics! 


NEW KELLY 15" WOOFER 
SPEAKER (Mk. VII) 

Rated at 50 watts R.M.S., the frequency re¬ 
sponse of this new bass reproducer is 30-5000 
Hz. total flux is 350,000 maxwells. Recommend¬ 
ed crossover frequency is 2500 Hz. (The Kelly 
Crossover costs $11). The Mk. VII uses a 
laminated aluminium former with the voice coil 
embedded in polyester resin ... the metal 
core acts as a heat sink allowing larger power 
outputs than normal. Guitar models 
also available at the same price. jjj 
Encel price . .... . w** ** 


NEW MODEL KELLY MK. V 
12" BASS SPEAKER 

This new 12" bass reproducer has a basic 
resonance of 25 c/s and total flux of 250,000 
maxwells. A new magnet assembly is a major 
feature . . . frequency response is 30-5000 Hz. 
Power rating is 35 watts R.M.S. . . . use being 
made of a new type laminated former with the 
voice coil actually embedded in polyester resin, 
allowing greater power out-puts. # ir 
Transient peaks of 100 watts will 3 /l") 
not damage the assembly. Price .. 


THE MK.II KELLY RIBBON 
TWEETER 

Regarded as the most effective and advanced 
tweeter available for domestic speaker systems, 
the Kelly Mk. II is priced at only $39. The 
use of the Acoustic Lens to disperse 
high frequencies is recommended for ^ S'# 
improved performance ...... ... W** * 


KELLY ACOUSTIC LENS 

Designed for use with the Kelly Mk. It 
Ribbon Tweeter the Acoustic Lens effectively 
disperses H.F. radiation. Up to 15 kHz the 
sound pattern is constant to within 3 db. 
over a 150 degree angle; at 20 kHzf f 
dispersion is maintained within the ^1 / jlJ 
same limits over 135 degrees — w •**••*** 



THE NEW COSMOS SW-30C 
STEREO AMPLIFIER 

With 8 watts R.M.S. or 15 watts I.H.F.M. 
in each channel . . . push pull 6 BM 8 s . . . 
and a wide frequency response of up to 20 
kHz, this budget priced stereo amplifier has 
many attractive and functional features. 
Speaker matching is 4, 8 or 15 ohms. Pick-up 
sensitivity is 5 mV, a headphone jack is pro¬ 
vided together with all’controls 
for necessary flexibility. Encel JpQ/ jy 


A NEW HIGH QUALITY TONE 
ARM AT A LOW, LOW PRICE! 

The new Encel-Nikka tone arm is a precision 
instrument and will track perfectly down to 
4 gram with suitable cartridges. The open front 
head shell accepts all standard 4" fitting cart¬ 
ridges — and the arm takes Ortofon and SME 
shells without modification. Miniature ball 
bearings are used throughout. An outrigger bias 
adjustment sets stylus pressure. Encel price is 
only $19 (£9/10/-). Make your own Cl A 
comparisons with any other arms j|'# 
anywhere near the Encel price . 1 9 


NEW SYDNEY STORE A 
ROARING SUCCESS! 

Conveniently situated on the Ground Floor 
of the 2SM Building at 257 Clarence Street 
the new Encel Stereo Centre in Sydney has 
become very popular with music lovers. A 
complete service centre has also been estab¬ 
lished at the same address. MAIL ORDERS 
. . . Because of the pressure of business in¬ 
volved in opening a new branch, please 
address all correspondence to Head Office, 
431 Bridge Road, Richmond, Victoria. 


ACOUSTECH AMPLIFIERS 

As Australian Agents Encel Electronics are 
proud to be associated with these famous 
American amplifiers, considered to be the 
finest in the world. The first two Acoustech 
shipments were sold out within two days of 
arrival in Australia! Of particular interest is 
the Acoustech Model V, an integrated solid 
state stereo amplifier with an output of 45 
watts RMS per channel—a rating applicable 

throughout the extended frequency $350 


range. This model is priced at 


THE ACOUSTECH X ELECTRO¬ 
STATIC LOUD-SPEAKER SOLID 
STATE AMPLIFIER STEREO 
SYSTEM 

An all out form of integrated stereo, in¬ 
corporating advanced amplifier and speaker 
techniques on a most decorate scale. When 
used with the Acoustech VI Control Centre 
the combination represents the most effective 
stereo reproduction equipment available any¬ 
where in the world. We use this phrase 
advisedly. This Acoustech equipment is built 
without compromise. If price is the least of 
your worries write for further information to 
Head Office. 431 Bridge Road, Richmond, Vic. 


WHAT IS AN EMQ? 

Because of trade agreements many prices 
cannot be advertised so we advise you to write 
to us for an EMQ ... an Encel Mail Quote. 
Please print your name and address in BLOCK 
LETTERS . . . and, if you're writing for 
amplifier or tape recorder information, please 
be reasonably specific as our stock of these 
items is extremely wide. Help us to help 
you! 


LOW PRICED SOLID STATE 
STEREO AMPLIFIER 
BY “SOUND”! 

Just released! Model SAQ-202B ... 6 watts 
RMS per channel, separate bass and treble 
controls, input sensitivity is 100 mV for pick¬ 
up, tuner and auxiliary. In attractive metal 
case. Frequency response is £ J A 
30-20.000 Hz, plus or minus 3 db. 7 

12 transistors. Encel price * 


THE REVOX G36 PROFESSIONAL 
2 OR 4 TRACK STEREO AND 
MONO TAPE RECORDER 

Encel Electronics recommend this famoOs Swiss 
recorder. Three motors are featured in this 
versatile two-speed professional quality re¬ 
corder which takes 104 " spools; ask for an 
EMQ or a trade-in valuation on your old unit. 
See Encel Stereo Centres for a Revox demon¬ 
stration ... the price will pleasantly surprise 
you! 


SEE ENCEL STEREO CENTRES 
FOR REDUCED PRICES ON THE 
FAMOUS LEAK SANDWICH 
SPEAKER SYSTEM 

Music lovers owe it to themselves to compare 
the Leak Sandwich with any other speaker 
system ... in performance and price. The 
new reduced price makes the Leak Sandwich 
better value than ever! 



THE NEW PLANET MG-1504 
STEREO AMPLIFIER 

This extremely well finished stereo amplifier is 
also a fine performer . . . with a total power 
output of 15 watts (I.H.F.M.) and a frequency 
response of 30-20,000 Hz plus or minus 2db. 
Speaker matching for 4, 8 or 16 ohms. 

Valve complement 2 x 12AX7, 1 x 
6 AQS, 1 x- 6CA4, 2 x 6BQ5. 

Encel price is only . .. . 


$59 



THE ALL NEW LUX SQ 101 SOLID 
STATE STEREO AMPLIFIER WITH 
SILICON TRANSISTORS AND 80 
WATTS PEAK POWER OUTPUT! 

Priced at only $189 the mighty new LUX 
SQ101 amplifier has an input sensitivity as 
low as 1.8 mV, input for mag. p.u. being 
3.5 mV. Frequency response is 30-50,000 Hz, 
plus or minus 2db. Distortion is negligible at 
normal domestic listening levels . . . and a 
unique tone control offers variable bass and 
treble crossover frequencies. Every useful 
tone and input facility have been 
provided. Send 
(£94/10/-) .. 


for full details. 


uwui 

$189 


CELESTION “STUDIO SERIES” 
LOUDSPEAKERS 

The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts RMS and frequency response 
is conservatively quoted as 30-18,000 Hz. A 
special “Brilliance” control operates in the 
tweeter circuit — the electrical cross-over is 
at 4 kHz. See reviews in the “Gramophone" 

& .511, April, ’65, and “Hi-Fi 
ews” p.75, June, ’65. ENCEL \ 
PRICE: CX2012 .. .. 

Celestion 12" co-axial loudspeakers have been 
received most enthusiastically by audio en¬ 
thusiasts and music lovers in Australia. Clarity, 
transient performance and attack are particu¬ 
larly satisfying. Both models feature co-axial 
tweeters with electrical cross-overs at 4 kHz. 
The Standard Model CX1512 has a frequency 
response conservatively quoted at 30-15,000 
Hz. and is rated at 15 watts TA 

RMS. Encel Price CX1512 . Ijy.DU 


THE COMPACT CELESTION 
“DITTON 10” 

Measuring only 12" x 64" x 84", the “Ditton 
10 ” is regarded as the most advanced compact 
high fidelity system available. Read the re¬ 
views in “Hi-Fi News”, page 433, October 
1965 and the “Gramophone”, page 41. 
June 1965. The latest models of this proven 
miniature enclosure are better than ever! Power 
handling capacity is 10 watts RMS. 

Separate bass and treble units. 

Available in walnut or teak — 


$59 


ncel 


Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St.. Sydney. Tel. 294563, 294564 

Ground Floor, 2SM Building 


Australia’s Greatest Hi-Fi Centre 


★ Wholesalers, 

^ Trade ins accepted. 
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Mullar 


ARE YOU DISSATISFIED 
WITH YOUR A M RIG? 

With a suitable multi-band exciter followed by a linear 
amplifier selected from the range of Mullard Trans¬ 
mitting Valves listed below, you can join the growing 
ranks of sidebanders and get your fair share of DX! 


LINEAR RF POWER AMPLIFIER SSB 
SUPPRESSED CARRIER SERVICE 


More detailed information on these valve types may he 
found in the Mullard Technical Handbook , Volume 3 . 


The following types are used extensively in SSB 
transceivers of American manufacture and are now 
available from Mullard for maintenance purposes— 
6DQ5 6HF5 8236 


Mullard-Australia Pty. Ltd 


35-43 CLARENCE STREET, SYDNEY, N.S.W. 29 2005 

123 VICTORIA PARAOE. COLLINGWOOD, N.5. VIC., 41 6644 

Associated with MULLARD LIMITED. LONDON 


Mullard 


Valve 

Type 

Number 

Va 

I a(o) 

P (load) 
(driver) 

PEP 

(out) 


mA 

w 

w 

QV06-20 

600 

26 

0.25 

46 

QV08-100 

750 

130 

1.5 

220 

QV08-200 

600 

150 

1.5 

240 

QV2-250C 

2000 

100 

1.5 

300 

QY3-65 

3000 

15 

1.0 

130 

QY3-125 

3000 

23 

1.0 

228 

QY4-250 

4000 

50 

1.0 

454 

YL1150 

600 

100 

1.0 

109 



QV2-250C 


M167 
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ACOUSTIC TRAFFIC DETECTOR 


A new traffic detector, working on a sonar principle, should 
be of particular interest to traffic control authorities. It re¬ 
places the conventional roadway pressure pad with a simple 
overhead unit, thus avoiding the inconvenience of excava¬ 
tions in the roadway. It can also differentiate between large 
and small vehicles. 


The channel proposed for the national 
tation ABQN Central Western Slopes 
Dubbo) Area (New South Wales) was 
hanged from channel 3 to channel 5, 
t the request of the Radiophysics Divi- 
ion of the Commonwealth Scientific and 
ndustrial Research Organisation, to 
void the possibility of interference to a 
adio heliograph at Culgoora, near 
^arrabri. Following studies by 
he Postmaster-General’s Department 
ind the Board, it was decided that it 
vould be possible for the Central West¬ 
on Slopes station to operate on channel 
) without any significant change in the 
;ervice planned for the area. Action has 
)een taken directed to the avoidance 
)f situations of the nature wich led 
o the change of channel in question. 

The channel for the proposed com¬ 
mercial station GTS Spencer Gulf North 
^rea (South Australia) was changed from 
channel 3 to channel 4 to facilitate the 
use of the former channel in another 
area if this becomes necessary in the 
future. 

When channel 11 (215-222MHz) was 
allocated for television on the recom¬ 
mendation of the Radio Frequency Allo¬ 
cations Review Committee in I960, it 
was realised that its use could cause 
serious interference to relatively 
unselective receivers of distance measur¬ 
ing equipment (DME) in aircraft, opera¬ 
ting on a centre frequency of 224 MHz. 
For this reason it was agreed to defer 
use of channel 11 until improved DME 
receivers for aircraft were in production. 

During the past two years there has 
been close co-operation between 
engineers of the Department of Civil 
Aviation, the Board and Amalgamated 
Wireless (A/asia) Ltd. (contractors for 
new type “VAN4” DME receivers) in 
work directed to the solution of the 
problems involved. 

Joint tests were carried out in the 
Board’s laboratory and also with high 
power transmitters at AWA’s Ashfield 
works. These indicated that it was 
necessary both to modify the input 
circuits of the aircraft receivers and to 
impose stricter requirements relating to 
the radiation of out-of-band energy by 
high power television transmitters 
concerned. 

Channel 11 eventually became avail¬ 
able for use in the television services in 
July, 1965. A low power translator sta¬ 
tion at Mudgee commenced operation 
on the channel in October, 1965, and 
commercial station NRN Grafton-Kemp- 
sey Area (New South Wales), the trans¬ 
mitter for which is located at Mount 
Moombil near CofFs Harbour, changed 
from operation on channel 10 to channel 
11 in January, 1966 to avoid severe in¬ 
terference to its service in the Grafton 
area from signals radiated by the oscilla¬ 
tors of television receivers. 

Subsequent test flights by the Depart¬ 
ment of Civil Aviation in the CofFs 
Harbour area have not revealed any 
interference to DME receiver operation 
even during close approaches to the 
transmitter tower. The way now seems 
clear for a wider use of channel 11, 
which will be of considerable 
value particularly in planning service 
from additional translator stations. How¬ 
ever, the use of channel 11 will con¬ 
tinue to be impracticable for the present 
in some areas where the new type of 
DME receivers are not yet in use. Close 
co-operation will be maintained with the 
Department of Civil Aviation in any 


A simple type of traffic sensor which 
detects, from overhead, vehicles passing 
a point on a road, has been developed 
by The Marconi Company and was de¬ 
monstrated at the International Road and 
Traffic Networks Engineering Exhibition 
in London late last year. 

The device can be easily mounted on 
lamp standards, bridges or any other con¬ 
venient structure over a traffic lane and 
uses sonar-like principles to detect ob¬ 
jects travelling underneath. It provides 
a cheap and accurate method of monitor¬ 
ing the passage of vehicles for use in 
the simplest traffic light system or in 
complex computer-controlled schemes. 

The Acoustic Sensor, contained in a 
weatherproof box, is transistorised, and 
sufficiently low in cost to allow one to 



The sensor , bottom left hand cor¬ 
ner, mounted on a bridge over 
a roadway . 


be used to monitor each lane at a 
traffic junction. The price is roughly the 
same as the rubber pressure pad detec¬ 
tors, used extensively with traffic signal 
systems, but maintenance is eliminated. 
Wear and tear due to heavy vehicles 
rolling past is completely absent. 

The sensor can be installed on lamp 
standards, gantries or bridges at any 
height above the road in the range 15 
to 30 feet. A strong fibreglass case en¬ 
sures complete protection of the elec¬ 
tronic circuits from the most adverse 


weather conditions and further reliabil¬ 
ity is ensured by the use of printed cir¬ 
cuits. 

As it is light and compact, it can be 
easily installed and maintained without 
obstructing traffic flow, unlike pressure 
pads or magnetic loops which involve 
excavation of the roadway. An accurate 
indication is obtained whatever the road 
surface conditions. 

The method of operation is simple and 
extremely effective. Bursts of ultrasonic 
energy are emitted from a transducer 
and reflected from the road surface or 
the roof of a passing vehicle. Reflections 
from the top of a vehicle arrive before 
those travelling the maximum distance 
to and from the road. This difference 
in time caused by a vehicle passing 
through the beam is detected and a reed 
relay is energised, closing a pair of con¬ 
tacts. This can be used to operate 
counters, monitoring units or chart re¬ 
corders, positioned, if necessary, long 
distances away. 

The sensor can be adjusted so that 
vehicles above a certain height will op¬ 
erate a different relay, allowing, for ex¬ 
ample, cars and lorries to be monitored 
separately. This is achieved by using two 
gating circuits each sensitive to reflec¬ 
tions from different levels above the 
road. 

By assuming that each vehicle passing 
beneath the sensor is an average length, 
it is also possible to obtain a rough in¬ 
dication of its velocity, which is then in¬ 
versely proportional to the length of time 
that it remains in the beam. This is only 
a very approximate measurement and 
more accurate information can be ob¬ 
tained by using two sensors, positioned 
at a set distance apart. The speed is then 
exactly a function of the time taken for 
a vehicle to pass between the two. 

The sensor, employing silicon transis¬ 
tors, consists of a transmitter, a receiver 
and processing unit. The transmitter has 
a drive unit powering a transducer which 
emits pulses of ultrasonic waves at a 
repetition rate of 20-25 times per sec¬ 
ond. A similar transducer receives the 
returning beam and the signal is ampli¬ 
fied before entering a processor where 
special circuits ensure that noise, unde¬ 
sired reflections and direct transmitter 
breakthrough do not cause inaccurate 
readings. B 




further use of channel 11. 

The Xlth Plenary Assembly of the 
C.C.I.R. met in Oslo from June 22 to 
July 22, 1966. The Australian delega¬ 
tion of 14 included Mr J. M. Donovan, 
a member of the board, and Mr J. M. 
Dixon, an engineer of the board’s staff. 
Apart from its important interest 
generally in the work of the C.C.I.R. 
the board had a special interest in the 
1966 meeting because of the considera¬ 
tion given to the question of technical 
standards for colour television. 


As part of the Board’s studies of 
technical standards for colour television, 
equipment has been constructed in the 
Board’s laboratory to generate synthetic 
colour signals of the N.T.S.C. and PAL 
types, capable of being locked to incom¬ 
ing program material, and to display 
the signals on a range of Australian 
monochrome receivers. By this means 
the quality of black and white pictures 
received on typical Australian receivers 
from proposed systems of colour trans¬ 
missions may be appraised. B 
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The most up-to-date Automatic 
Reversing Stereo Tape Recorder 

AUTOMATIC REVERSE. Simple to use and entirely automatic. Both 
recording and playback. Operates by adhesive metal sensing strip. 

AUTOMATIC PROGRAMMING. Program switch provides for single, dual 
or repeat tape operation with automatic shut off. 

SIX HEADS. 2 erase, 2 record, 2 playback. Complete complement of first- 
class heads in each direction for professional recording with no compromise. 
Uses separate record amplifiers, monitor from tape. 

• 4 TRACK • 3 MOTORS • 6 HEADS • AUTOMATIC REVERSE 

• SOUND-ON-SOUND STEREO ECHO • SYNCHRONOUS MOTOR 

For further information , phone or write 

RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of the Radio Corporation ot America 

SYDNEY: 219 Elizabeth Street. 61-8541. MELBOURNE: 2 Stephenson Street, Richmond. 424586 
BRISBANE: 173 Ann Street. 2-7884. ADELAIDE: 99 Currie Street. PERTH: 280 Stirling Street. 28-5057 

RCA 20X FPM 
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WORLD-WIDE TIME SYNCHRONISATION 


Time scales maintained at the world's time-keeping 
centres have been correlated with new levels of precision in 
the latest series of around-the-world flying clock experiments, 
according to an article in "Hewlett-Packard Journal" Vol. 17, 
No. 12, from which the following is extracted. 


World-wide synchronisation of clocks 
i s increasingly important for scientific 
studies requiring co-ordinated action at 
geographically separated points. For 
example, precise time synchronisation 
enables better evaluation of the propa¬ 
gation time of radio waves between dis¬ 
tant points, leading to a better under¬ 
standing of ionospheric activity and other 
factors affecting the propagation of radio 
waves. Satellite orbital placement and 
observation of certain astronomical 
phenomena represent other activities 
that benefit from precise time synchro¬ 
nisation at widely separated points. 


In a continuing effort toward increas¬ 
ing the precision of time scale correla¬ 
tion on a world-wide basis, Hewlett- 
Packard again carried caesium-controlled 
clocks to major world time-keeping 
centres for precision time comparisons 
in 1966. Two previous time-comparison 
experiments established the feasibility of 
carrying caesium-controlled clocks under 
continuous operation on common con¬ 
veyances such as commercial aircraft 
and motor cars. (See report “Flying 
Clock Checks U.S.-European Time” in 
“ELECTRONICS Australia,” May, 
1965.) 


Continued interest in precise time 
comparisons provided bv the flying 
clocks led to a new and more ambitious 
experiment. This experiment, with higher 
precision than before, was performed 
during May and June of 1966. Portable 
caesium-controlled clocks again were 
used but with refinements that enabled 
a potential measurement resolution of 
0.02uS in time comparisons. 

As a result of the intercomparisons 
provided by the travelling time stan¬ 
dards in the experiment, many facilities 
now know with greater precision (about 
0.1 uS) how the time of day at their 
installations compares with those of other 
time-keeping centres. The 1966 flying- 
clock experiment also provided addi¬ 
tional data for long-term comparisons 
between time scales. 

Among the other achievements of the 
1966 trip, the flying clocks provided data 
for use in radio propagation studies 



Map showing 
the routes tak¬ 
en by the flying 
clocks in the 
1966 experi¬ 
ment . 


TIME DIFFERENCE BETWEEN 
FACILITIES AND STANDARD 


Oate 

Tima (UT) 

Facility 

Comparison 

0*»)* 

16 May 

1815 

N8S4, Bouldar, Colorado 

-0.36 

16 May 

1920 

WWVH, Maul, Hawaii 

+1.03 

17 May 

2241 

Goddard Space Fit Cn„ 
Graanbalt Md. 

-29.01 

18 May 

0945 

Radio Re*. Lab. (Japan) 

+1472.92 

18 May 

1442 

WWV, Graanbalt Md. 

+17.06 

18 May 

1828 

USN Observatory, Wash., 0. C. 

+77.34 

19 May 

2015 

Nat'l Res. Council (Canada) 

+200 487.21$ 

20 May 

1441 

Dominion Ob*. (Canada) 

+0.08 

22 May 

1553 

HBN time ticks, Nauchatai Obs. 
(Switzerland) 

+884.0 

26 May 

0737 

Royal Danish Air Force 

-2370.2 

26 May 

0716 

Inst. Electro Tech. (Italy) 

-567.3 

26 May 

1428 

Astro. Observatory (Italy) 

-335.0 

26 May 

0900 

Norwegian A.F. Material C'm'd. 

-90 600.8t 

26 May 

2050 

Swedish Nat'l Daf. Lab. 

-373.2 

27 May 

0906 

Contra Nat'l d’Et Tala. (Franca) 

+353.6 

31 May 

0920 

Paris Observatory (Franca) 

+334.8 

1 June 

1025 

Unlv. da Bruxelles (Belgium) 

+2849.6 

1 Juna 

1414 

Obs. Royal da Belgique 

+408 480. 

2 Juna 

0900 

Deutsche Hydro. Inst (Germany) 

-36.26 

2 Juna 

1040 

Nat'l Physics Lab. (England) 

+496 939.4f 

3 Juna 

0815 

Phys.*Tach. Bund. (Germany) 

+178.7 

3 Juna 

1325 

Royal Greenwich Obs. (England) 

+58.5 

8 Juna 

1329 

Swiss Standard Broadcast HBG 

+0.02 

9 Juna 

1030 

Nauch4tal Obs. (Switzerland) 

+S48.9 

13 Juna 

1726 

WWV, Graanbalt, Md. 

+3.50 

13 Juna 

1837 

Goddard Space Fit Cn. 

-28.82 

14 Juna 

1515 

USN Observatory, Wash., D. C. 

+75.67 

IS Juna 

0155 

NBS-8, Bouldar, Colorado 

-4.93 


Results determined by flying 
clocks have been adjusted to 
account for offset between flying 
clocks and house standard . 
* Plus sign means that visited 
facility is earlier in time 
(leads) reference . 

$ 200mS adjustment not made 
during past year . 
t Operates on atomic time 
(international second). 
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. . . each working day electronic manufacturers 
throughout the free world purchase about six 
million B.T. carbon film resistors. I.R.C. Aus¬ 
tralia, independent and wholly Australian owned, 
is proud to be one of eleven I.R.C. licensees 
bonded together by the knowledge that they are 
producing the world’s most wanted resistor. . . 
and especially proud to be the local source of 
reliable quality components. 



International Resistance Co. 
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A subsidiary of International Resistance Holdings Limited 
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ing conducted by Mr H. M. Smith, 
the Royal Greenwich Observatory, 
igland. At his request, time compari- 
ns by the flying clocks were co-ordin- 
ed at several facilities with time com- 
irisons made using time signals from 
mdards broadcast stations. 

Another accomplishment of this and 
evious flying clock experiments was 
e establishment of an initial “bench- 
ark” time reference for those facilities 
at previously have not had access to 
precision time reference. As shown 
r the earlier experiments, once a time 
ale has been established in this manner 
can be maintained in close agreement 
ith others by continuous comparison of 
ie relative phase of the controlling fre- 
aency with respect to a low-frequency 
andards broadcast. 

The exoeriment was a further demon¬ 
ration that the portable caesium stan- 
ards are capable of stable operation 
t less than ideal environment, being 
lbject to frequent movement and tem- 
erature changes, and powered from a 
ariety of sources of questionable stabi- 
ty. 

One clock travelled westward from 
'alo Alto completely around the world 
nd the other travelled eastward to 
iurope and return. The two clocks were 
ompared prior to departure, again when 
hey met in Switzerland and again on 
heir return to Palo Alto. Over the 
nonth-long trip, they accumulated a re- 
ative time difference of less than one 
nicrosecond with respect to each other 
ind to the Hewlett-Packard house stand¬ 
ard. This is believed to be the first time 
hat a system of clocks, two mobile and 
>ne stationary, maintained time in 
nutual agreement to within one micro- 
iecond of each other for a month of 
ndependent operation without resets or 
frequency adjustments. 

The experiment demonstrated another 
point: caesium-beam frequency standards 
have an exceptionally high degree of 
setability. In the 1965 experiment, the 
caesium-beam standards in two clocks 
were adjusted independently of one an¬ 
other prior to the experiment, and they 
subsequently showed an average fre¬ 
quency difference of less than 5 parts 
in 10 1 *, confirming the accuracy of these 
instruments as independent primary stan¬ 
dards of frequency (specified maximum 
error is 2 parts in 10 11 ). 

In the 1966 experiment, the “C” field 
of each travelling standard was adjusted 
a calculated amount before departure 
to adjust the frequency of each closely 
to the house standard. Subsequent inter¬ 
comparisons between the travelling stan¬ 
dards and the house standard showed 
relative frequency differences of less than 
3.6 parts in 10 18 averaged over the 31 
day period. 

The 1966 itinerary included most of 
the time and frequency centres visited 
in 1965, as well as several that had not 
been previously visited. Altogether, 25 
facilities in 12 different countries were 
visited. As part of the Royal Greenwich 
Observatory studies, an invitation to visit 
the facilities of standard radio station 
OMA in Prague, Czechoslovakia, had 
been extended to the flying-clock spon¬ 
sors. Unfortunately, not enough time 
was available for clearance from the 
U.S. authorities, so correlating the time 
scales of Eastern and Western Europe 
could not be included. 

The 1966 experiment started with the 
calibration of the flying clocks to the 
house standard in Palo Alto. Two engi- 


DRAWING BY TELEPRINTER 


A scientist, frustrated by a nerve- 
racking five-hour wait as the binary 
code from Mariner 4 slowly resolved 
into a photograph, has come up with a 
simple teleprinter system that provides 
an immediate look at the photographic 
results from deep space missions. Henry 
Canvel, of the Space Science division of 
Jet Propulsion Laboratory, developed the 
system, which forms a half-tone picture 
as each binary word is received. 

This quick-look capability will allow 
an evaluation of the quality of incoming 
pictures so that corrective actions may 
be taken if needed and possible. Largely 
for this reason, the next Mariner-Mars 
fly-by in 1969 will employ the system. 
The photographic quality from Canvel’s 
teleprinter system is not as good as that 
eventually obtained bv computer and 
video processing, but the advantage is in 
the time saved. 

The system uses a standard teletype¬ 
writer, slightly modified to block out 
part of the keyboard, change the type 
style and move the characters closer to¬ 
gether. For the experimental system, 
only eight keys were used. The oper¬ 
ational model will probably use 14. The 
type bar for each key has been replaced 
by a tenth of an inch square slug con¬ 


taining raised dots. The dot sizes vary 
from slug to slug—the larger the dot, 
the less white space and the print-out 
will be darker. For black, the slug is 
solid; for white, the teletypewriter skips 
the space. 

In testing his teleprinter system, Can¬ 
vel used tapes from Mariner 4 to prove 
its capability. He found that photos pro¬ 
duced by his system and by the com- 
uter had errors. But he said fore- 
nowledge of bit errors may be of value 
to a technician processing the data for 
photographic reproduction; the tele¬ 
printer system will provide this. 

The slow bit rate transmission of deep 
space missions — 8 and one third per 
second in the case of Mariner 4—will 
not be speeded up by the system. Eight 
hours and 35 minutes passed between the 
receipt of the first and the final bit from 
Mariner 4. Each photograph sent by the 
spacecraft was composed of 200 lines, 
each with 200 dots. Each dot was iden¬ 
tified by a binary code that established 
its degree of shading between black and 
white. Only after each bit was received 
could space agency personnel begin the 
complicated scan and read-out process. 

(“Electronics, 0 June 27, 1966) 
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Binary digits received from Mariner 4 (left) are translated into a series of 
half-tones (right). Each nine-dot block makes up an element of the picture . 


neers travelled westward with clock No. 
8 to W.W.V.H. in Hawaii, then to the 
Tokyo Observatory and the Radio Re¬ 
search Laboratory (Station JJY) in 
Japan, and then by air westward to a 
meeting with a third engineer and clock 
No. 9 in Neuchatel, Switzerland. Clock 
No. 9 had come eastward after stops at 
the National Bureau of Standards in 
Boulder, Colorado, at the Dominion 
Observatory and the National Research 
Council in Canada, and at the U.S. 
Naval Observatory and other facilities 
in Washington, D.C. 

From Neuchatel, clock No. 8 travelled 
to facilities in Italy, France, Belgium, 
and Germanv for measurements and then 
returned to Switzerland. Clock No. 9 
made time and frequency comparisons 
in Switzerland, and then went to Den¬ 
mark, Norway, Sweden, England, and 
then back to Switzerland for further 
checks. From there, both clocks re¬ 
turned westward to the U.S.A., with re¬ 
turn visits made at the U.S. Naval Ob¬ 
servatory, Goddard Space Flight Centre, 
WWV, and the National Bureau of 
Standards en route to Palo Alto, Cali- 

ELECTRONICS A 


fornia. These return stops “closed the 
loop” in the time and frequency com¬ 
parisons with national standards. 

Experience gained in previous flying 
clock experiments pointed the way 
towards improved techniques for the 
1966 experiment. For example, the time- 
interval plug-in for the electronic counter 
used in time comparisons was modified 
to obtain a resolution of 0.02uS by 
multiplying the basic pulse rate of the 
counter to 50MHz. (The measurement 
consists of totalising pulses during the 
interval between the one second “ticks” 
generated by one of the flying clocks and 
those of the clock being compared.) 

This high resolution enabled time 
scale comparisons with precisions of 
about 0.1 uS. In addition, new digital 
circuitry, for counting down the output 
of the caesium-beam frequency standard 
to the one second “ticks,” was used. The 
new circuitry reduced the small amount 
of phase drift, caused by temperature 
changes, of the earlier frequency divi¬ 
ders that had not been detectable in the 
radio comparisons for which the clock 
had been originally designed. B 
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TelequipmenT S51 A 


CRT 5" PDA [3 KV] DC to 3 Mc's 100 mV'cm. 


PRICE: 

S51A 


Duty Paid $226.00 
Duty Free $179.00 

Slightly Higher Interstate. 


F.O.R. 
Sydney 
Plus Tax 
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The S51A effectively bridges the gap between 
large expensive instruments of extreme accuracy and 
portable oscilloscopes of such limited performance 
as to be little more than simple indicators. The S51A 
adequately meets the demand for an economical unit 
of good performance. 

In addition to the S51A itself two other ver¬ 
sions of this unit are available. 

S51E (Educational Model): A much simplified 
and economical unit which is recommended in the 
Interim Report of the Science Masters’ Association 
and the Nuffield Foundation (U.K.). 

S51T: Similar to the S51A but is fitted with a 
switchable additional horizontal amplifier which in¬ 
creases sensitivity to 100 mV/cm with a bandwidth 
of DC-lOKc/s at -3db. 

S51A SPECIFICATIONS 

C.R.T.: 5 in. Flat-faced PDA operating at 3KV. 

Y Amplifier: DC-3 Mc/s: lOOmV/cm 
Attenuator: 100 mV to 50V/cm 
Time Base: 6 speeds: luSto lOOmS/cm 
Expansion: Continuously variable 

Triggering: Auto-Sync., Selective and TV Sync. 
Cooling: Air Thermo-Syphon. 


MODEL 32A SINGLE BEAM SCOPE 


C.R.T. 

3" flatfaced single gun 
PDA operating at 3.5KV 
Y Amplifier 
DC to 10 Mc/s 
100 mV/cm 
DC to I Mc/s 
10 mV/cm 
Rise Time: 

35 nanoseconds 


Accurate calibrated input 
attenuator 

Wide Range Calibrated Time 
Base 

18 Pre-set sweep speeds from 
I uSec/cm - 0.5 Sec/cm X 
Expansion x 10 
Triggering: 

Auto Sync, Selective Built- 
in TV Sync Separator 



PRICE $262.00 plus 12}% Tax F.O.R. Sydney. 

Slightly higher interstate 


iTVV'Ofc 


JACOBY, MITCHELL & Co. Pty. 

469-475 KENT STREET, SYDNEY (26-2651) 


BRANCHES: 

MELBOURNE: ADELAIOE: 

IS ABBOTSFORD ST.. 625 SOUTH ROAD. 
NTH. MELBOURNE. GLANDORE. (53-6117) 
(30-2491-2) 


BRISBANE: 

T. H. MARTIN P./L.. 
WILSON HOUSE. 
CHARLOTTE ST. 
(2-17B5) 


AGENTS: 

PERTH: 


TASMANIA: 


C. F. LIDDELOW & CO.. K. W. McCULLOCH P./L. 
252 WILLIAM ST.. P.O. BOX 606G 

PERTH (28-1102) LAUNCESTON (2-S322) 
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IRCUIT DESIGN 


TECHNICAL REVIEW 


FOR ARTIFICIAL LIMBS 


Attention hos been directed recently to the use of external 
power both for artificial limbs for amputees and congenitally 
deformed patients, and splints for the paralysed. In this field 
electronics has two important roles, in the control of electric 
actuators and in the amplification of power from existing 

control sites. 


Paralysed patients confined to a 
^heel chair lead a very restricted life 
nd will welcome the fitting even of 
ery cumbersome and complicated ap¬ 
paratus if it will enable them to do 
hings for themselves. At Rancho Los 
vmigos, California, a seven movement 
rm has switches operated by the tongue. 
)nly on and off control of each move- 
nent is provided. 

At the M.R.C. Unit, West Hendon, 
\ splint for wheel chair patients has 
been developed in which closed-loop 
position servos are used to give move¬ 
ment of the arm in three co-ordinates: 
forward and back, up and down, and 
side to side. Control is from low fric¬ 
tion potentiometers operated by small 
movements of the opposite hand, and is 
intended for polio patients who have 
some hand movement but poor arm 
power—a fairly common situation. 

In the construction of these devices, 
amplifier design is not unusual except 
for the fact that in most clinical appli¬ 
cations it is undesirable to use a split 
battery supply, since the power needed 
in one direction may greatly exceed that 
in the other. A drive circuit of a type 
incorporating a suitable phase splitter 
and transistor switching is therefore 


found wide clinical application and this 
was in the U.S.S.R. By now more than 
1,000 people amputated below the elbow 
are using an artificial hand developed in 
Moscow. 

In this application, two switching cir¬ 
cuits are used. One is triggered by 
muscles in the stump normally used to 
close the hand, and this operates a re¬ 
lay and causes the motor to produce 
grip via a small screw jack which is, of 
course, non-reversible. The other, trig¬ 
gered by muscles normally opening the 
hand, causes the motor to run in the 
other direction, opening the artificial 
hand. 

Similar switching techniques have been 
used by other centres to operate arti¬ 
ficial hands (Hans Schmidt, Bologna) 
and powered splints (Worden Waring, 
Rancho Los Amigos) for use where, 
although the arm is still complete, the 
muscle is very weak but still produces 
signal. 

A more refined switching technique 
has been developed at the University 
of New Brunswick by Dr R. B. Scott, 
where two activity levels are detected 
so that one muscle may be used to pro¬ 
duce rotation in either direction. Gentle 
contraction of the muscle operates one 


In practice, this means two difficulties. 
In the first place, activity is picked up 
from distant muscles, including those 
producing the opposite action, although 
it is somewhat attentuated by the flesh 
in between, and this produces what an 
engineer would call “cross talk.*’ In the 
second place, only a small volume of the 
nearby muscle is sampled. If a realistic 
time constant is used for the smoothing 
circuit to give a reasonably fast response 
in the output, a considerable wobble 
remains, even when steady effort is main¬ 
tained. 

How these problems may be overcome 
is shown by the artificial hand developed 
by the Medical Research Council and 
St. Thomas’ Hospital, and recently put 
into production in co-ordination with the 
U.K.A.E.A. The same two opposing 
groups of muscles are used as in the 
Russian hand, but processing is different. 

The intensity of the signal from the 
active muscle always predominates over 
that of the more distant one, so that by 
taking the difference between the inten¬ 
sity of the two groups, cross talk is elim¬ 
inated. In order to achieve sufficient 
smoothing without increasing the 
smoothing time constant above 100 milli¬ 
seconds, a non-linear filter was used. 

In the circuit of the filter, resistors 
Rl, R2 and R3 represent a potential 
divider, and the output is taken from 
the store capacitor Cl which is charged 
and discharged by transistors T1 and T2. 
The input is applied at point A. The 
store capacitor will charge through T2 
until it reaches the voltage at point C, 


needed. 

Motors used for this type of work are 
almost always permanent magnet DC 
types and are rarely available with a 
tachometer. Thus a velocity signal for 
damping purposes is derived by using the 
motor itself as a tachometer. 

This is achieved by using three re¬ 
sistors and the resistive element of the 
motor to represent a balanced bridge. 
The only signal appearing across the 
bridge will be the back EMF of the 
motor. The velocity of such a motor 
may be computed from the relationship 
of the voltage across it and the current 
through it. A circuit employing negative 
voltage and positive current feedbacks 
provides the effect of velocity feedback 
if suitable levels of feedback attenuation 
are chosen. 


I/P (RECTIFIED AND 



Circuit of the non-linear filter , or 

E.M.G. 


u hacklash unit” for processing the 
signal 


In amputees it is undesirable to use 
movements which are already usefully 
employed, and other control sites are 
at a premium. The late Prof. N. Weiner 
first suggested that the electrical signals 
from stump muscles could be used for 
the control of powered artificial limbs. 
These signals, commonly referred to as 
the electromyogram (E.M.G.), can be 
picked up from the skin over the surface 
of all contracting muscles. 

The more familiar electrocardiograph 
(E.C.G.) is a special case. The E.M.G. 
signal has an AC waveform and it is an 
easy matter to rectify and smooth this 
signal and use it to operate an artificial 
limb. This was first achieved at Guy’s 
Hospital, London, in 1955, but it was 
not until around 1963 that the method 


relay while more vigorous activity oper¬ 
ates the other. A delay circuit is included 
so that the lower level trigger is not 
operated inadvertently during the climb 
of electrical activity to the higher level. 

Useful though the devices so far de¬ 
scribed are, the use of the E.M.G. signal 
merely to operate a switch is to throw 
away some of the information it con¬ 
tains. Its amplitude rises nearly linearly 
with the force produced by the muscle 
so that it is possible to achieve propor¬ 
tional control of an artificial limb. How¬ 
ever, the signal from a pair of electrodes 
is only a moderate sample of activity in 
the muscle. The skin is a fairly good 
insulator and the muscles are fairly good 
conductors. 


but it will not discharge (through Tl) 
until point B has dropped to this level, 
producing the backlash characteristic re¬ 
quired. 

Force of grip is the most important 
variable to control in an artificial hand, 
so a closed-loop servo was used. The 
force was measured by semi-conductor 
strain gauges placed on a beam used to 
pull the fingers together. Velocity may 
also be controlled by the user, since a 
velocity feedback loop is also provided, 
and this again uses the motor itself as 
a tachometer. It was arranged that the 
effort required to give full velocity was 
about one-third of that required to give 
full force. D 

(“Electronics Weekly,” October 26, 1966.) 
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fSBE] 


now introduces 
the newest 4 BAND, 
SINGLE-SIDEBAND 
TBANSCEIVER with 
BUILT-IN 
POWER 
PACN 

for AC or mobile use. 



SB-34 leads 
the field. 

SPECIFICATIONS 

FREQUENCY RANGE: 3775-4025 kc, 
7050-7300 kc, 14.1-14.35 me, 21.20-21.45 
me. TUBE AND SEMICONDUCTOR COM¬ 
PLEMENT: 2—6GB5 power amplifier, 1— 
12DQ7 driver. 23—transistors, IS— diodes, 
1—zener diode, 1—Varactor diode. SIZE: 
5”H, lirw, 10”D. Shipping weight, Ap¬ 
prox. 20 pounds. 

TRANSMITTER POWER INPUT: 135 
watts. (Slightly lower on 15) DISTORTION 
PRODUCTS: Down at least 25 db. CAR¬ 
RIER SUPPRESSION:—50 db. SIDE¬ 
BAND SELECTION: Upper or lower side¬ 
band selectable by panel switch. UN¬ 
WANTED SIDEBAND: Down 40 db min 
@ 300 cps. ANTENNA IMPEDANCE: 40- 
100 ohms unbal. AUDIO BANDSWITCH: 
300-2400 cps @ 6 db. 


RECEIVER 

SENSITIVITY: l^V for 10 db signal/noise. SELEC¬ 
TIVITY: 2.1 kc @ 6 db, 5.3 kc @ 60 db. SPURIOUS 
RESPONSE: Images and IF response down at least 
40 db. STABILITY: Less than 100 cps drift in any 
30 minute period under any normal ambient con¬ 
dition. AUDIO OUTPUT: 2.0 watts @ 10% distor¬ 
tion. TUNING RATE: 14 kc per revolution (slow) 
80 kc per revolution (fast). SPEAKER: 3.2 ohms 
built-in. Terminals on rear for external speaker. 
POWER SUPPLY: Built-in 117V AC/12V DC (nega¬ 
tive ground) dual supply. Conversion is made auto¬ 
matically by proper line cord. 

POWER CONSUMPTION 

AC OPERATION: 35 watts, receive. 165 watts trans¬ 
mit (single tone). DC OPERATION: 0.5A receive 
only. (Standby) 3.6A receive (xmtr ready) 16.0A 
transmit (single tone). 

ACCESSORIES 

• Model SB-2, VOX • Model SB-2XC, 100 kc crys¬ 
tal calibrator • Model SB1-MB mounting plate for 
mobile use • Model SB-1MIC controlled magnetic 
microphone • SB1-LA LINEAR AMPLIFIER. Oper¬ 
ates at 1,000 P.E.P. input on 80, 40 and 20 meters, 
750 watts on 15 meters. Size: 5*"H x 1U”W x 11| M D. 




For further information contact: Electronics Sales Dept.. 

HAWKER DE HAVILLAND 
AUSTRALIA PTY. LTD. 

12 KITCHENER PARADE, BANKSTOWN, N.S.W. ’Phono 70 2073, 70 2100, 709 2759 


SINGLE SIDEBAND communications on 
four popular amateur radio bands (80, 
40, 20 & 15 meters) are offered in a 
new transistorized transceiver from Side¬ 
band Engineers, a unit of Raytheon 
Company. Compact, 20-pound SB-34 
measures only 111” by 10" by 5” and 
can be operated as a base station or 
a mobile unit from either 117 volt AC 
or 12 volt DC. From SBE . . . A 
COMPLETELY NEW SIDEBAND TRANS- 
CEIVER, SB-34! All of the design fea¬ 
tures introduced originally in the SB-33, 
and now well proved, have been re¬ 
tained ... an entirely new series of 
“plus performance” features have been 
added. And SB-34 is handsome equip¬ 
ment . . . conservatively styled, attrac¬ 
tively appointed ... is in a physical 
“package” that is even smaller than 
SB 33! Feature-wise . . . dollar-wise . . . 
SB-34 LEADS THE FIELD . . . represents 
the biggest transceiver value EVER! 
Here are some of the reasons: 

SB-34 HAS A BUILT-IN UNIVERSAL 
POWER SUPPLY! Just connect 
the equipment directly to the 
vehicle 12 volt battery using 
the cable provided! Or use 
the second cable and plug it 
into 117 volt AC power sup¬ 
ply. No inverters or other 
supplementary equipment 
needed. 

LOW-DRAIN STANDBY OPERA¬ 
TION. Drain-saving panel 
switch turns off transmitter 
tube filaments and power 
supply for casual listening. In 
this condition, SB-34 draws 
only 1 ampere from the car battery! 
UPPER OR LOWER SIDEBANDS ARE 
SELECTABLE BY PANEL SWITCH. The 
two sidebands are locked positively to 
the carrier — dial shift can't occur. 
LOUDSPEAKER IS BUILT-IN. 

A COLLINS MECHANICAL FILTER is used 
both on transmit and receive; gives 
exceptional selectivity and a clean, 
sharp transmitted signal. 

EXPANDED FREQUENCY COVERAGE. SB 
34 provides 250 kc on 80-40-20-15 
meter bands, covers MARS and out-of- 
band DX frequencies. (See specifica¬ 
tions for specific ranges.) 

SOLID-STATE SWITCHING . . . NO RE 
LAYS. In SB-34, all circuits are switched 
from receive to transmit by modern 
solid-state techniques — a break¬ 
through in transceiver design that elimi¬ 
nates all relays! 

SOLID-STATE, ALC CONTROL. 

SOLID STATE DIAL CALIBRATION: EX¬ 
CLUSIVE! Varactor circuitry and control 
allows easy dial calibration to operating 
frequencies. SB-34 has provision for 
100 kc crystal calibrator, includes cali¬ 
brator ON-OFF front panel switch. 

DELTA RECEIVER TUNING. With this 
feature receiver can be tuned over a 
range of several kilocycles either side 
of the transmitter frequency. This elimi¬ 
nates the “leap-frogging” problem. 

LOW FREQUENCY DRIFT . . . Drift is 
normally less than 100 cycles in any 30 
minute period under normal ambient 
conditions. 

DUAL-SPEED TUNING. Shaft mechanism 
allows fast dial movement to desired 
part of the band and smooth, slow- 
speed drive for positive vernier tuning. 
Tuning system avoids dial shift under 
severe vibration. 
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Science week for Melbourne 

An exhibition is to held in Melbourne’s Exhibition Build¬ 
ings between June 26 and July 1, 1967, and will be called 
“Science in the Development of Australia.’’ Its objectives are 
to make science intelligible and accessible to as many people 
as possible, and to make it a more useful tool intellectually 
and practically. It is being presented by the Science Teachers’ 
Association of Victoria, with the Governor General, His Excel¬ 
lency, the Right Honourable Lord Casey, as Patron. 

Another objective of the exhibition will be to help channel 
young minds into thinking along scientific lines. School children 
and science students by seeing, hearing, and handling science 
goods will acquire greater belief in and understanding of the 
way world problems are being met and overcome by the 
application of scientific knowledge. The exhibition will also give 
an opportunity to promote careers in particular industries, by 
providing a point of contact with scientifically orientated com¬ 
panies, science teachers, parents and students themselves. 

A comprehensive Science Week for Melbourne itself is also 
planned, with expected co-operation from business houses, TV 
stations, radio and wide-circulation magazines. By broadening 
the scope of this most important subject, it is hoped that those 
in the fields of science and the layman will come to a greater 
mutual understanding and appreciation of the opportunities of 
science. On the immediate business level, manufacturers display¬ 
ing at the exhibition will be able to promote new products 
and methods to management. 

Further information may be obtained from Exhibition Pro¬ 
motions Pty. Ltd., 415 Bourke Street, Melbourne. 


Turbo twin 

A new ventillation fan which saves space by doing double 
duty was described recently in the BBC’s World Service. It ex¬ 
tracts fumes and takes in fresh air simultaneously. Called the 
Turbo Twin, it consists of two matched centrifugal fans driven by 
a single motor. It is resistant to acid fumes and will not corrode, 
because the exposed parts are moulded in plastic, either PVC or 
polypropylene according to the choice of the user. 

Apart from fitting into the smallest possible space, the unit 
has the advantage that the discharge duct can be set to any of 16 
different angles. This type of fan is especially valuable to archi¬ 
tects who want to employ the balanced draught fume extraction 
system. Being driven by the same motor, the input and output are 
exactly matched, minimising the amount of warm air extracted 
from a building. 


New radiotelephone equipment 

Three radiotelephone systems have been supplied to the 
Posts and Telegraphs Department of Papua-New Guinea by the 
Telecommunication Co. of Australia Pty. Ltd., of Tapleys Hill 
Road, Hendon, S.A. The first system has been installed. These 
systems will give plantation owners, settlers and indutrial organi¬ 
sations in remote areas outside the standard telephone network, 
access by the main telephone exchanges, to other radio subscribers, 
normal telephone subscribers within the area, and also main 
trunk routes. 

While technically each system is limited to 45 subscribers, 
the operational limit is set by the duration of the conversations. 
This is because the system is, in effect, a party line system with 
all subscriber’s equipment and the exchange equipment operating 
on a common channel. However, speech privacy can be provided 
in spite of the party line. Under this arrangement, when another 
station lifts the hand-set the subscriber will hear a tone indicating 
that the circuit is in use. 

The exchange equipment comprises a standard TCA 50W FM 
transmitter/receiver designed for 25 to 30KHz or 50 to 60KHz 
channel spacing within the 70 to 80MHz or 156 to 174MHz 
bands. The special selective calling equipment is connected to 
this. It employs a simultaneous multi-tone transmission method 
of coding, and can be mounted on CB non-multiple exchange 
switchboards. Both the selective calling and the transmitting and 
receiving equipments are designed for connection to any standard 
manual telephone exchange. Calling is acomplished by press- 
button selection of the required two-tone combination from a 
total of 11 tones from 1600Hz to 3060Hz. 

Each subscriber is supplied with a remotely controlled 25W 
transistorised battery operated radiotelephone unit which includes 
a standard style table telephone with a press to talk switch. The 
radio subscriber’s equipment operates on a two-frequency simplex 
system. When a subscriber wishes to call the exchange, he 
removes the telephone handset from its cradle and listens to see 
if the channel is being used before he passes his message. 


Space talks in Australia 

Four countries were represented in an Australian conference 
of station directors of the various U.S. deep-space tracking stations 
around the world which met in December, 1966. The station 
directors meet periodically for technical discussions on the opera¬ 
tional procedures for the network. Those present included repre¬ 
sentatives of the Jet Propulsion Laboratory from Pasadena, 
California; Cape Kennedy, Florida; Johannesburg, South Africa; 
Robledo, Spain; Island Laggon and Tidbinbilla, Australia. 


A special high frequency S0KW 
power transformer is seen here 
undergoing tests at an intermedi¬ 
ate stage of construction. It is 
being produced at the Christchurch, 
Hampshire, England, works of 
Gardners Transformers Ltd., for the 
Institute of Oceanography . The 
transformer is very unusual in that, 
in order to prevent excessive 
losses due to u skin effect,” the 
winding has had to be split into 
very large numbers of individual 
windings. Over 300 separate end 
connections have to be made before 
the transformer is sealed in its 
housing . 
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■ dynamic microphones 



*MDF-600B 
cardioid microphone 

SPECIFICATIONS 
Impedance : ' 50 kQ 

Frequency Response : 100—10, 000 c/s ±8 dB 
TSensitivity : - 52 dB ± 3 dB. 

Dimensions : 148x48x34.5 mm without stand 
Cable : 4^mm, 3 m 
Weight : IK N>s (525 g) 



DF-1DE 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 150—10,000c/s±8dB 
tSensitivity: -57dB±3dB, 

Dimensions : 385.5 mm high 

21 mm diameter, microphone 
128 mm diameter, stand 
Cable : 4 ^mm, 1.5 m 
Weight: 1% lbs (840 g) with cable 



*DF-14B 


SPECIFICATIONS 

Impedance : 50 kQ Variable 

Frequency Response: 100—10,000c/s±8dB 
tSensitivity: ~48dB±3dB, 

Dimensions : 136 X 75 x 47 mm 
Cable: 6^mm, 4m 
Weight: 2 lbs (900 g) 



DF-1/*DF-1B 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 100—10,000c/s±8dB 
tSensitivity: —57 dB±3 dB, 

Dimensions: 21 mm diameter, 82.7 mm long 

Cable : 3 $>mm, 1.5 m 

Weight: 3.9oz (110g) with cable 



DF-3 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50—12,000 c/s±8 dB 
tSensitivity: -56 dB±3 dB, 

Dimensions: 33.5 mm diameter, 133 mm long 

Cable : 4 $Smm, 1.5 m 

Weight: 9.0oz (255g> with cable 



DF-12/*DF-12B 

SPECIFICATIONS 
impedance: 50 kQ 

Frequency Response: 80—12,000c/$±8dB 
tSensitivity: -57 dB±3dB, 

Dimensions: 23 mm diameter, 158 mm long 

Cable : 3 £mm, 1.5 m 

Weight: 6.3oz (180g) with cable 


L 


| 


*DF-2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100-10,000 c/s± 10 dB 
tSensitivity: -56dB±3dB, 

Dimensions: 75x53x30mm 
Cable : 3 ^mm, 1.5 m 
Weight: 4.8oz (136g) with cable 



*DF-22B 


SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response : 50—12,000 c/s±7 dB 
tSensitivity: —57 d8±3 dB, 

Dimensions : 32.5 mm diameter, 220 mm long 
Cable : 6 ^mm, 4 m 
Weight: 1 % lbs (575 g) 



*DF«51 B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 150-8,000 c/s±7 dB 
tSensitivity: -57dB±3dB, 

Dimensions : 98 x 58 x 36 mm 
Cable: 6$Jmm, 1.6m, Coiled 
Weight: 7.3 oz (207 g) with cable 


# with switch: 


t at 1,000 c/s, O dB— 1 V//* bar 



(SOLE AGENT) | 

G\ZEPHYR PRODUCTS PTY. LTD. 

iPf' 1 70 BATESEORD ROAD CHADSTONE. VICTORIA—PHONE 56-7231 

X 

* L J MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 
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W.A.: D. K. Northover & Co., 337 Wellington St.. PERTH. 
S.A.; Nell Muller Pty. Ltd.. 8 Arthur St., UNLEY. 
N.S.W.: Jacoby. Mitchell A Co., 469-475 Kent Street. 
SYDNEY. 


TAS.: Homecrafts-Tasmania, 199 Collins St.. HOBART. 

Nichols Radio. 91 Wellington St.. LAUNCESTON. 
QLD.: T. H. Martin Pty. Ltd., 35 Charlotte St.. BRISBANE. 
N.Z.: P. H. Rothschild & Co. Pty. Ltd.. 83 Pretoria St., 
LOWER HUTT. P.O. Box 30/170. 
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Internationa! acoustical congress 

The Sixth International Congress on Acoustics will be held 
in Tokyo, Japan, from August 12 to 28, 1968. The Congress 
is sponsored by the International Commission on Acoustics. 
The Acoustical Society of Japan will be in charge of the 
arrangements, while Professor J. Saneyoshi will be the chairman. 
Official languages for the Congress will be English, French and 
German. 

The program will cover the field of acoustics including the 
following topics: speech analysis; physiological and psychological 
acoustics; molecular acoustics; ultrasonics; noise control; room 
acoustics; electroacoustics; physical acoustics; mechanical vibra¬ 
tions and musical acoustics. Unpublished papers in these or 
related fields will be acceptable. The technical sessions are ex¬ 
pected to be held at the National Education Centre. An exhibi¬ 
tion of acoustical equipments, technical visits, ladies’ programs 
and sightseeing trips will be arranged in connection with the 
Congress. 

Further information will be announced by June, 1967. 
Anyone interested and desiring further information should write 
to the following address by March 31, 1967, for relay to the 
Acoustical Society of Japan. Mr P. Dubout, Hon. Sec., Australian 
Acoustical Society (Vic.), C/- Division of Building Research, 
C.S.I.R.O., Graham Road, Highett, S.21, Vic. 


Improved welding wire 

Copper coated welding wire for use on semi and fully auto¬ 
matic continuous welding machines has been released by Welding 
Industries of Australia Pty. Ltd. The wire, WIA CO-26, is stated 
to be a high-quality general purpose grade, which is double de¬ 
oxidised to provide efficient scavenging of metallic oxides and 
other impurities, and to give particularly good welds with low 
carbon steels using carbon dioxide gas shielding. 

It is specially suited for the automotive industry, general 
sheetmetal and structural fabrication, and agricultural equipment 
manufacture. It is available in 601b coils or 271b spools, in two 
sizes .035in and .045in. 



Australia s newest observatory — at Bickley in the 
hills east of Perth — has one of the largest shielded 
enclosure rooms in the southern hemisphere to protect 
delicate electronic equipment from electrical, radio 
frequency and atmospheric interference. The shielded 
enclosure is 356 square feet in area, and was made in 
Melbourne by Belling and Lee (Australia) Pty. Ltd. 
L-shaped, the room was prefabricated in modules, 
mostly eight feet by four feet, and sent to Perth by 
road. In all, 50 modules were needed to provide a 
complete shield of walls, ceiling and floor . The modules, 
$in thick, are made of plywood clad with zinc anneal 
sheet and are sealed to one another with 2tin strips 
of steel. The complete room weighs six tons. There is 
a double entry door fitted with devices to safeguard 
against both doors being open at the same time. The 
power supply for the equipment and lighting enters 
through specially constructed filters to ensure immunity 
from interference. There are even filters for the tele¬ 
phone lines. *The penetration panel at the right of the 
picture (above) illustrates how cable is prought into 
the room without breaking the screen. In the picture 
(right), a technical assistant monitors by radio the 
Australian eastern standard time to check the W.A. 
standard time. 


Increased telephone circuits 

Additional telephone trunk circuits were opened in December 
between Brisbane, Perth, Adelaide and Melbourne. The total 
number of lines between Melbourne and Brisbane is now 39, 
between Perth and Melbourne is 68, and between Perth and 
Adelaide is 19. The additional circuits will improve the telephone 
service between the cities. 

Limited subscriber trunk dialling facilities from Adelaide to 
Melbourne came into operation during January. Progressively, 
all Adelaide subscribers will be able to have S.T.D. facilities. 
S.T.D. was first introduced to South Australia several months 
ago, but the introduction of the Adelaide to Melbourne service 
was the first occasion on which South Australian subscribers 
could dial interstate calls. S.T.D. from Melbourne to Adelaide 
started in 1966. 

Work has begun on the installation of the 1,500-mile micro- 
wave radiotelephone trunk system across the Nullarbor Plain. 
Scheduled for completion before the end of 1969, it will be 
capable of providing hundreds of telephone and other circuits, 
and television program relay facilities. Its large capacity will 
allow the implementation of S.T.D. between Western Australia 
and the eastern States. 


Computer runs technical library 

A new library indexing arrangement offering about a million 
references to identify its literature resources has been installed in 
the technical library of Lockheed Missiles and Space Co. The 
new system discards the traditional card file system used in 
libraries throughout the world. The same information is arranged 
and cross-referenced on microfilm rolls. Using standard techniques, 
each document or book is identified in six sections: title, author, 
subject, source, contract number, and report or call number. The 
researcher has therefore a variety of ways to find the specific 
information contained in the library. 

Each entry is processed through a computer system which 
arranges the data in desired sequence and produces the inventory 
in its separate sections on 16mm microfilm rolls. The microfilmed 
information is stored in automatic no re-wind cartridges, and can 
be presented for examination on reading equipment in the 
library. Three sets of microfim and four reading machines are 
available in the library, while the staff of the library has a set of 
its own. The library catalogue is kept current by completely 
replacing the microfilm sets every three months. 


Introductory course in statistics 

The Division of Post-Graduate Studies is presenting a series 
of ten one-hour lectures and a seminar at the University of New 
South Wales, designed for those who wish to acquire a basic 
understanding of statistical procedures and the interpretation of 
statistical evidence. The course provides an introduction to the 
main principles of statistical reasoning and will not assume any 
prior knowledge of statistics. The only pre-requisite is a basic 
facility in high school algebra. The course will be broadcast 
over Radio University VL2UV, Sydney. 

Students will be provided with a programmed textbook and 
supplementary notes which are intended to be used under the 
lecturer’s direction where difficulties are experienced with parti¬ 
cular sections of the radio course material. It is thought that 
many students will be able to cover this course (rated at twenty 
hours) in a little over ten hours when the PATOR method of 
programmed learning is followed. The fee for the course is $9 
(which may be tax deductible). Enrolment by February 10th will 
facilitate the posting of all notes to students before the course 
starts in March, 1967. 


Further information on this course and other Radio Univer¬ 
sity programs can be obtained from Radio University, P.O. 
Box 1, Kensington: phone 663-0351, ext. 2691. 
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Stereo equipment 

Only Goldring have it this good 



G99 Transcription Unit 

For enthusiasts requiring a unit of high transcription 
quality, but wishing to use a transcription arm of their 
own choice. Features an 8-lb. non-magnetic, diecast, 
dynamically balanced turntable—fully variable speeds—a 
vertical drive system and a neon-lit stroboscope. 

Wow and flutter is less than 0.2%—rumble and hum are 
negligible. Turntable speed variation is less than 1% for 
13% mains voltage change. 



Lenco GL.70 precision 
Transcription Unit 


Precision engineered GL.70 features an 8-lb. non-ferrous, 
non-magnetic, diecast, dynamically balanced turntable— 
fully variable speeds—built in“Micro-lift”—pick-up weight 
adjustment—detachable head shell—and a vertical drive 
system. 

Wow and flutter is less than 0.2%. Optionally fitted with 
the latest Pickering V15/AM1 low mass, high compliance 
magnetic cartridge. Compliance — 16 x 10 6 centimetres 
per dyne; Channel Separation — 35db at 1 KC. 



> * 

HI¬ 


TECH NICAL SPECIFICATION 


Lenco P77 precision 
Multi-Plane Transcription Arm 


Overall length of pick-up arm 330 mm. (13"). Diameter of 
pedestal 34 mm. (1.34"). Overall height with screening can 
150 mm. (5.9"). 

Maximum height adjustment 30 mm. (1.18"). Tracking 
length (turntable spindle to pedestal spindle) 210 mm. 
(8.27"). Stylus overhang 17.1 mm. (0.67"). Maximum ad¬ 


justment of Stylus position 10 mm. (0.39"). Offset angle 
23 12'. Tracking error =t 0.8 . Length of cable 1.10 m. 
(43"). Capacity (plug-in shell to amplifier input) 160 pF. 
Moment of inertia (without cartridge) 148 grs. 2 /mm. Low 
frequency resonance with cartridge of compliance 5 x 10“ 6 
cms./dyne=10 c/s. 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 


N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7. 


VIC.: 368 Little Bourke Street, Melbourne. 67-1197. W.A.: 91 Hay Street, Subiaco, Perth. 8-4988. 

QID.: 235 Edward Street, Brisbane. 2-3247. S.A.: 77 Wright Street, Adelaide. 51-5117. 



For further information on these products send this coupon to your Goldring office, asking for full details on all 
Goldring equipment and the FREE 24-page Booklet on the Grundig World of Sound. 

NAME 

ADDRESS STATE 
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SCIENTIFIC NEWS-cont. 



Speech recognition system 

Direct voice control of typewriters, tele¬ 
phones, computers, and other machines 
moved a step closer with the recent develop¬ 
ment of an experimental speech recognition 
system. It was built by RCA’s applied 
research organisation and employs electronic 
circuits that function like living nerve cells. 
It is believed by the makers to be the 
most accurate voice recognition device for 
isolated words ever developed. 

The system identifies the smallest units 
of speech, called “phonemes,” by abstract¬ 
ing their more salient features through 
circuits called “analog threshold logic ele¬ 
ments.” Of the 40 phonemes in the English 
language, the machine can recognise 28. 
In its present form, the equipment recog¬ 
nises the initial consonant and the following 
vowel in a consonant-vowel-consonant word 
such as “mad,” taking into account the in¬ 
fluence of the vowel on the consonant. 
Further experiments will try to produce 
circuitry that will determine the influence 
on the consonant of a preceding vowel. 
The system will then be able to identify 
all phonemes in complete words. 


Wired writing 


A major innovation in business communi¬ 
cations which may be seen in Australia 
soon is an instant written communication 
system. This is a desk-size instrument which 
transmits instructions or sketches to a re¬ 
ceiver over almost any distance. The instru¬ 
ment is already being used extensively in 
Britain and the United States. Apart from 
its business applications, the system has 
been suggested as an ideal means of dis¬ 
tance communication between the deaf. 
It would be of immense value for them to 
be able to hold a written telephone con¬ 
versation. 

The instrument converts mechanical 
movement of a writing implement on the 
unit’s pad into electrical signals which are 
sent down a telephone line, interpreted by 
the receiver at the other end and trans¬ 
formed back into the original written mes¬ 


sage or sketch immediately. Operation of 
the unit is as easy as writing on paper 
with a ball-point pen. Messages can be sent 
to any number of receiving units simul¬ 
taneously. 

An important feature of the system is 
that accurate transmission of the most com¬ 
plex, detailed technical data is guaranteed. 
The errors sometimes associated with dictat¬ 
ing figures, particularly large sums of money, 
by the ordinary telephone and the possible 
misinterpretation of the figure at the receiver 
because of a poor connection, are claimed 
to be completely eliminated. The message 
written on the instrument is faithfully re¬ 
corded by the receiving unit. 

Six-speed tape recorder 

A new six-speed magnetic tpe recorder 
has been announced by Epsylon Industries 
Ltd., Faggs Road, Feltham, England. Type 
MR 1400, it occupies a rack space of only 
19in x 22.75in x 15in, and has a tape 
capacity of 7200ft. It has six speeds covering 
the range 15/16 to 30in per second or 
1-7/8 to 60in per second. It is available 
separately or built into a recording and 
replay system with a maximum of 16 chan¬ 
nels. Up to four magnetic heads can be 
fitted, and the recording system may be 
frequency modulated, direct recording, or 
non-retum-to-zero digital recording. 

The tape spools are mounted concentri¬ 
cally, the tape travelling from the rear to 
the front spool. Each spool has an indep¬ 
endent driving motor, while a third motor 
is used to maintain an accurate capstan 
speed. The speed is selected by a rotary 
switch on the front panel, interlocked to 
prevent damage if rotated when the tape is 
moving. AH functions can be remotely con¬ 
trolled, and there is a photo-electric device 
to detect a tape break or the end of a tape. 

The makers claim that the capstan 
speed is constant within plus or minus 
0.5 per cent of nominal; the “wow and 
flutter” is 0.8 per cent at 15/16in per 
second, reducing to 0.09 per cent at 60in 
per second. 
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East African VHF links 

The Marconi Company of Chelmsford, 
England, has won a contract to provide 
two major telephone links for the East 
African Posts and Telecommunications Ad¬ 
ministration. The links will provide multi¬ 
channel telephone communications between 
Kampala in Uganda and Dodoma in Tan¬ 
zania, crossing some of the most inaccess¬ 
ible areas of Africa and bridging the vast 
Lake Victoria, directly from Kampala to 
Mwanza in Tanzania. 

These two links will complete a trunk 
communications network which stretches 
over 2,000 miles around East Africa. Al¬ 
ready Marconi has supplied most of the 
links making up this communication ring, 
including a VHF muli-channel radio system 
from Jinja in Uganda through Nairobi and 
Mombasa in Kenya to Dar-es-Salaam in 
Tanzania. A “thin line” tropospheric scatter 
link is being installed between Mwanza 
and Bukoba, also in Tanzania, across the 
southern half of Lake Victoria. 

The new broadband links will use tropo¬ 
spheric scatter to replace the trunk circuits 
at present carried by conventional open- 


The illustrations above and right show two sections 
of the Mullard Applications Laboratory, located at 35 
Clarence Street, Sydney. The main function of the 
laboratory is to ensure that the manufacturer's product 
is presented to the industrial consumer with as much 
information as possible concerning its characteristics 
and potential uses. It aso ensures that the product is 
used under operating conditions which will ensure long 
life and high reliability. Whereas such laboratories were 
once concerned almost exclusively with valves, the Mul¬ 
lard Applications Laboratory shown here deals with 
valves, special electron tubes, solid state devices, ferrites, 
integrated and hybrid circuits, and a host of other com¬ 
ponents which are the raw materials for today's elec¬ 
tronics industry. 
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EPOCOR 

the new name for 
epoxy/copper 
laminated circuit 
boards... 
now made in 
Australia by STC 


Manufacturers of electronic 
equipment can now depend 
on immediate delivery of their 
requirements in laminated cir¬ 
cuit boards. STC is now manu¬ 
facturing Epocor (Epoxy/ 
copper) circuit boards in Syd¬ 
ney. in a full range of standard 
sizes, from 1/64" to 1", to 
MIL. specifications, at a price 
which is competitive with 
imported boards. The epoxy 
board, much more stable than 
bakelite, is virtually unbreak¬ 
able. Standard sheets are 18" 
x 18" or 36" x 36". Sheets will 
be cut to any size required. 


Single-sided or double-sided 
copper sheathing (of 1 oz. or 
2 oz. per square foot) or plain 
(with no copper). The product 
offers high electrical proper¬ 
ties, high temperature range. 
Special orders on application. 

Further information from: Standard 
Telephones and Cables Pty. Limited. 
Components Division. Moorebank 
Avenue, Liverpool, N.S.W. Phone: 
602.0333. Melbourne44.5161, Can¬ 
berra 9.1043. Agents in Brisbane 
47.4311, Perth 21.6461. Adelaide 
51.3731, Launceston 31 2511 



AN TTT 

worldwide telecommunications and electronics JL JL JL 
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iCIENTIFIC NEWS-coni. 


wire telephone links around the lake. 
Tropospheric scatter systems provide high- 
quality communications channels for med¬ 
ium range circuits, linking points which 
are beyond the horizon without the need 
for repetaing stations. This is achieved 
by transmitting a narrow beam of radio 
energy almost parallel to the ground in 
the required direction. A small part of this 
energy is scattered by the troposphere, and 
a small proportion of this scattered energy 
can be picked up by sensitive receivers. 
In the proposed link diversity reception will 
be used to improve the quality of the 
received signal. 


New A.B.C. stations 

A national regional broadcasting station 
established at Cooma with the call sign 
2CP came on the air in December. The 
station has a power output of 50 watts and 
operates on a frequency of 1570KHz. It 
is designed to provide a good A.B.C. service 
to Cooma and its near surrounding districts. 

A National Television translator station 
established at Stanley in Tasmania began 
regular transmission in December. The 
station is located on “The Nut,” overlooking 
the town of Stanley, and has a power out¬ 
put of 50 watts. The station relays the pro¬ 
grams of the National station at Launces¬ 
ton ABNT3, on Channel 1. Both the 
national and commercial translator stations 
are installed at the same site and share a 
common building. 


Advanced studio console 

The Rola division of Plessey Components 
is marketing a new broadcast quality studio 
console. The Model 707 Studio Console 
has been designed to meet the requirements 
of the A.B.C. It is the first of a new 
generation of solid-state magnetic tape 
recorders produced by Rola, and uses tele¬ 
communications grade components. These 



The Rola division’s new Model 
707 Studio Console . 


include epoxy glass printed circuit boards, 
metal film resistors, tantalum and polyester 
capacitors, and encapsulated transformers 
and chokes. 

The facilities of the horizontal tape 
deck include an accurate tape footage in¬ 
dicator, single switch change for motor 
speed and amplifier equalisation, smooth 
stable speed in less than 0.5 seconds, 
continuously variable spooling, precision 



The operator is using a Pencil Fol¬ 
lower Trace Analyser which has 
been developed by D-Mac Ltd., of 
Glasgow, Scotland. It is a high¬ 
speed unit which converts graphs, 
charts, drawings, photographs and 
films into a digital form which is 
suitable for feeding into a com¬ 
puter. The picture to be traced is 
placed or projected on to a read¬ 
ing surface, and the operator fol¬ 
lows the trace required with a 
“pencile” This is a device which 
radiates a 400Hz magnetic field. An 
automatic mechanism follows the 
i< pencile >> and feeds position signals 
to the output unit which can pro¬ 
duce punched paper tape, punched 
cards or typewritten data. 


capstan drive motor and complete electro¬ 
magnetic press-button operation. Operators 
have free access to the tape passing over 
the play head to achieve accurate editing. 
The console is equipped with a Rola 12in 
dual-cone high fidelity loudspeaker, suit¬ 
ably vented, for quality sound reproduction. 


New videotape system 

Ampex Corporation, California, U.S.A., 
has received a contract for approximately 
two million dollars to develop a videotape 
system for the U.S. Army to provide high 
speed access to a large file of maintenance 
data stored on video tape. This represents 
a new approach to the presentation of 
maintence information, and virtually elimi¬ 
nates the written maintenance manual and 
makes maximum use of original system 
drawings as reference material. Previously, 
drawings had to be specially prepared for 
the manuals and required associated texts. 

Maintenance personnel will be able to 
view any of the documents on file by 
pressing the appropriate buttons. Document 
storage units or buffers permit operators at 
remote stations to view the same documents 
simultaneously without disturbing the master 
file tapes, no document is ever out of file. 
As new information is produced, it can be 
added immediately to the central file and 
made available to users without the chance 
of loss or misfiling. 


Satellite earth station 

Australia's second earth station to work 
with the communication satellites is to be 
established near Moree in N.S.W. Approval 
to install the station followed the decision 
that Australia should develop satellite com¬ 
munications capacity and become part-owner 
and user of a global satellite system. 

The station will comprise a 90 feet para¬ 
bolic aerial on top of a four storey building 
which will hoHse the associated equipment 
together with separate buildings to accom¬ 
modate other services. The station will 
meet in full the requirements and standards 
prescribed by the International Satellite 
Consortium. It will work with the global 
satellite system to be launched in 1968 and 
should be completed by late 1967. □ 




is the safe precise 
way to bring the 


to the record 


Today’s light tracking forces and delicate 
stylus assemblies have increased the dan¬ 
ger of record damage from manual han¬ 
dling. The Lab 80’s ingenious tone arm 
cueing control eliminates this hazard ... 
works three ways: 

1 To play a sin g le record: Press “Man¬ 
ual”. The arm stays suspended a half inch 
over the record. Position the tone arm over 
the starting groove. Now, simply press the 
cueing control and the stylus gently lowers. 

2 To p ause during manual or automatic 
play. 

3 To locate an y g roove accurately and 
safely. 

The Lab 30’s cueing control works beau¬ 
tifully whether you’re playing a 
single record or a stack of eight. 



For full particulars of the range of 10 models, and 
name of your nearest Garrard retailer, write to the 
Main Distributor for N.S.W., British Merchandising 
Pty. Ltd., 60 Clarence St., Sydney. 29-1571. 
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Logic and counting circuits — 9 


TIMING and CONTROL 


Signal shaping—the Schmitt trigger—input circuits for mech¬ 
anical contacts—"clock / 7 pulse generators—the astable mul¬ 
tivibrator, unijunction oscillator, quartz oscillator and R-C 
oscillator—enabling and disabling—pulse delay circuits—the 
monostable multivibrator or "one-shot"—beginning timing 
or pulse "stretching"—end timing—synchronisers—level, 
start-stop and pulse synchronism. 

by Jamieson Rowe 


Digital circuitry deals with electrical 
signals representing numerical informa¬ 
tion, as we have seen in preceding 
articles of this series. In general the 
electrical signals concerned can occupy 
only two possible voltage or current 
levels, and they can represent numeri¬ 
cal values either by static voltage or cur¬ 
rent levels or by dynamic level transi¬ 
tions. The latter are conveniently sub¬ 
divided into single transitions of “steps” 
and reflexive transitions of “pulses.” 

Thus in terms of static levels, a bin¬ 
ary or logical “1” may be represented 
by a DC voltage of a specified value 
applied between a wire and earth, with 
”0” represented by a second voltage 
value. The actual values used are as¬ 
signed arbitrarily; thus “1” may be rep¬ 
resented by a convenient positive or 
negative voltage, or by zero volts, while 


“0” may be represented by any other 
convenient value. The terms “positive 
logic” and “negative logic” are used to 
signify whether “1” is either more or 
less positive than “0,” respectively. 

In terms of transitions, “1” may be 
represented by either a positive- or 
negative-going step, or by either the 
leading or trailing transition (“edge”) of 
a pulse which may itself be either posi¬ 
tive- or negative-going. In both step 
and pulse cases “0” may be represented 
by either a step or pulse of opposite 
polarity, or by simply the absence of 
the “1” transition. 

In order that the various digital cir¬ 
cuit elements can operate effectively 
from and upon signal transitions, the 
latter must usually be arranged to take 
place at a standard rate determined by 
the characteristics of the circuit 


elements. Transitions which are faste 
or slower than the standard rate wil 
usually cause faulty circuit operation. 

Since the contemporary design em 
phasis is on increasingly faster equip¬ 
ment operation, this usually means that 
transitions are kept as fast as the circuit 
elements will permit—and the elements 
themselves are continually improved tc 
permit faster and faster operation. 

Thus i* may be seen that, for effec¬ 
tive ope on of digital circuitry, the 
signals with which it deals must satisfy 
two criteria: They must have only two 
values, and they must make any signi¬ 
ficant transitions between these values 
at a suitably rapid rate. In order to 
meet these criteria, signals to be pro¬ 
cessed by digital circuitry must usually 
be “shaped” or “squared up.” 

Usually the same operation must also 
be performed at various stages through¬ 
out the digital processing in order to 
maintain the signal waveforms, despite 
degradation introduced by the inevitable 
stray capacitance and inductance of the 
circuitry. 

Almost invariably the squaring-up 
operation is performed by bistable trig¬ 
ger circuitry based on a circuit develop¬ 
ed in 1938 by O. H. Schmitt. Figure 
1 shows simple transistor circuits for 
such Schmitt trigger waveform shapers, 


2xBC108.2N3565.etc. 
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(a) NORMALLY OPEN CONTACTS 


OC74,etc. 



(b) NORMALLY CLOSED CONTACTS 
E.G. A TELEPHONE DIAL 



(c) CHANGE-OVER CONTACTS 

Fig. 2 INPUT CIRCUITS FOR MECHANICAL CONTACTS 
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together with the usual logical symbol 
for these elements. 

Figure 1 (a) shows the circuit of a 
fixed level trigger. As may be seen, it 
consists of two transistors sharing a 
common emitter resistor, with coupling 
whereby the base of T2 is supplied with 
approximately 1/3 of the collector vol¬ 
tage of Tl. 

If the input to the circuit is at zero 
voltage with respect to earth, Tl has 
no forward bias and is cut off. Its 
collector thus rises to almost +9V, 
carrying the base of T2 to approximate¬ 
ly -j-3V. Transistor T2 therefore con¬ 
ducts heavily, and the output terminal 
is clamped at a low voltage level. 

The circuit remains in this stable 
state for all values of input voltage 
which leave the base of Tl at a voltage 
lower than that across the 330ohm 
emitter resistor. However, whenever 
the input voltage raises the base of Tl 
significantly above this critical level, the 
circuit switches over extremely rapidly to 
the reverse state with Tl conducting 
and T2 cut off. The rapid switchover is 
produced by the large degree of feed¬ 
back present between the two transis¬ 
tors, assisted by the lOOpF “speedup” 
capacitor between Tl collector and T2 
base. 

If the input voltage maintains the 
base of Tl above the triggering level 
the circuit remains stably in the reverse 
state, with the collector of T2 at almost 
+ 9V in contrast with its former near¬ 
zero value. The circuit does not return 
to its former state until the base of Tl 
returns to value slightly below the trig¬ 
gering-on value. 

The slight difference between the 
triggering-on and triggering-off levels is 
termed the hysteresis of the trigger. It 
may be reduced to zero or even made 
negative by suitable modifications to 
the basic circuit; when made negative 
the circuit becomes astable and oscil¬ 
lates continuously. However, for many 
applications a small hysteresis is not 
unduly embarrassing, and the basic cir¬ 
cuit shown is thus found quite satisfac¬ 
tory. 

It should be fairly evident that a 
signal applied to the trigger input will 
produce an output having only two 
possible levels (here about +3V and 
H-9V respectively), and with the tran¬ 
sitions between these levels occurring 
very rapidly (rise time is about 400 
nanoseconds, fall time about 100 nano¬ 
seconds). The trigger is thus very suit¬ 
able for producing a squared-up ver¬ 
sion of almost any sort of input signal, 
whether the latter be a sinewave, saw¬ 
tooth, triangular wave or a degraded 
(“rounded”) square wave. 

To protect the circuit from damage 
due to accidental application of high or 
negative voltages to the input terminal, 
a 6V zener diode is shunted from the 
base of Tl to earth. The forward and 
zener characteristics of the diode en¬ 
sure that the transistor base cannot 
be taken lower than about —0.5V nor 
higher than +6V. 

The circuit of figure 1(b) differs from 
that in (a) in that the input is coupled 
to the base of Tl via a DC blocking 
capacitor; also in that a variable DC 
bias may be applied to the base to per¬ 
mit adjustment to the level of the input 
signal waveform at which the circuit 
triggers. These modifications allow the 
trigger both to ignore any DC level 
possessed by the input signal and to be 
adjusted to trigger from a specified por- 



The Digital Logic Laboratory, a commercial demonstrator and design 
breadboarding unit of similar type to the unit being described in these articles; 
although it provides considerably larger numbers of higher-performance logic 
elements. It is made by the Digital Equipment Corporation of Maynard, 
Massachusetts, manufacturers of a range of small- to medium-sized high¬ 
speed digital computers. The Laboratory employs the same high-performance 
“Flip-Chip” (T.M.) modules used in the firm’s computers and is thus eminently 
suitable for breadboarding of sophisticated high-speed digital designs. 

The laboratory is available in three versions offering various degrees 
of functional flexibility. Pictured is the most elaborate version, which features 
nine multiple-gated flip-flops, four quadruple NOR gates, a quadruple NAND 
gate, two dual delay one-shots, a dual gated-pulse amplifier, eight indicating 
lamps and drivers, a D-A converter panel, a power supply and signal generator 
panel and some 16 boxes of various length patching cords. All three versions 
are accompanied by a workbook which gives a graded series of tuitional 
experiments and demonstrations. 

Enquiries regarding the laboratory may be directed to Digital Equipment 
Australia Pty. Ltd., at 89 Berry Street, North Sydney, N.S.W. 


DIGITAL DEMONSTRATOR, DESIGN TOOL 




tion of the signal, should these functions itions to the original information. Thus 
be required. if a set of contacts bounce twice in 

It is necessary to make special ar- closing, they effectively perform three 
rangements where digital input signals successive one-closed transitions instead 
must be derived from mechanical con- of the intended single transition, 
tacts and switches, even though at first Figure 2 (a) shows the simplest 

sight the signals produced by such con- method of suppressing bounce for con¬ 
tacts appear to be in ideal “on-off” digi- tacts that are normally open, such as 
tal form. The reason for this is that those in a push-button. Here a capaci- 
almost all mechanical contact systems tor and resistor are used to integrate the 
suffer to some degree frcm “bounce” voltage from the contacts, “lumping” 
—a defect wherein the contacts do not any rap id bounce pulses in with the 
make or break cleanly and positively. ma i n transitions. A Schmitt trigger is 
If it were not rendered ineffective, used to square up the integrated pulses 
bounce would cause defective circuit and produce the final useful signal, 
operation because it adds snurious trans- Where normally closed contacts are 
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A Useful Design 
and Production Aid for: 


stops motion” 

lets you see what's happening 


Aeronautical 
W ° rk 


measures speed within 1% up to 25,000 r.p.m. . . . useful to 250,000 r.p.m. 


★ Intense, white light—4-million beam candlepower per flash. 

★ Short-duration flash—(1 to 6 millionths of a sec.) “freezes” motion . . . 
eliminates blur . . . lets you clearly see details that are invisible with the 
unaided eye. 

★ Long-throw beam reaches into machine innards. 

★ Unique carrying case provides full enclosure for protection against damage 
and doubles as an adjustable stand for convenient bench use. 

★ Pivoting lamp rotates 360° horizontally and 180° vertically. 

★ One combination dial and range control adjusts rate of flash. 


STILL SCEPTICAL? 

Then call Warburton Franki 


We will send a representative to demonstrate this unique and 
versatile instrument at your premises—no obligation. You’ll 
be able to see Strobotac in action and evaluate its merits 
in solving your machinery problems. 



ADELAIDE: 204 Flinders St. 233-233; BRISBANE: 13 Chester St., Fortitude 
Valley. 51-5121; CANBERRA: P.O. Box 750, Canberra City, A.C.T. 4-7755; 
MELBOURNE: 220 Park St., South Melbourne. 69-0151; SYDNEY: 307 Kent 
St. 29-1111. Branches at Newcastle, Mount Gambier and Wollongong. 
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used, it may prove convenient to in¬ 
corporate an inverting transistor as 
shown in figure 2 (b). Here the con¬ 
tacts used for illustration are those pro¬ 
vided on a telephone dial mechanism 
for pulsing. As before, the pulses are 
first integrated and then squared-up 
using a Schmitt trigger. 

Where change-over contacts are used 
for digital input the arrangement of 
figure 2 (c) is often used. Here a simple 
S-R flip-flop is used to act as a “buf¬ 
fer.” As may be recalled, such a flip- 
flop becomes insensitive to succeeding 
signals applied to an input once it has 
switched to the state dictated by the 
first signal to arrive at that input. Thus 
multiple pulses produced by contact 
bounce are ignored, although the flip- 
flop outputs switch rapidly to produce 
an output having “fast” transitions. 

Operations performed bv digital cir¬ 
cuitry must often be either synchronised 
with one another or performed in a 
specific time sequence. Specialised cir¬ 
cuit elements and configurations are 
used to ensure that the required time 
relationships are achieved; these circuit 
elements and configurations will now 
be examined in turn. They comprise 
“clock” pulse generators, delay and tim¬ 
ing elements and synchronisers. 

Clock generators are circuit elements 
which generate pulses suitable for use 
throughout a digital circuit as time ref¬ 
erence markers. Almost any circuit 
which generates fast rectangular pulses 
of reasonably stable width and repeti¬ 
tion rate is suitable for use as a clock 
in many digital circuits, although in 
some applications it is necessary to use 
an ultra-stable clock generator of com¬ 
plex design. 

Perhaps the simplest clock is provid¬ 
ed by the astable multivibrator, as illus¬ 
trated by the simple circuit of figure 3 
(a). Here two transistors are intercon¬ 
nected so that they alternately and com- 
plementarily saturate and cut off each 
other, with a repetition rate determined 
by the coupling capacitors C and the 
circuit resistances. 

When operating a circuit of this type 
produces near-rectangular pulses of 
easily controlled repetition rate; although 
the stability is not particularly good. 
The diodes D1 and D2 proect the tran¬ 
sistor base-emitter junctions from re¬ 
verse voltage breakdown during the 
peaks of the turn-off pulses applied by 
the opposite transistor. 

Of similar performance to the astable 
multivibrator is the unijunction relaxa¬ 
tion oscillator, of which a simple 
example is shown in figure 3 (b). Here 
capacitor C charges repeatedly to the 
conduction potential of the unijunction, 
which produces small pulses across its 
base-one resistor when it conducts. 

The repetition rate is determined by 
the charging resistance R, and is typi¬ 
cally adjustable over a range from 
less than 1Hz to more than lOOKHz. 
The unijunction output is squared-up 
and amplified to provide a full ampli¬ 
tude signal by a Schmitt trigger. 

Figure 3 (c) shows a simple circuit 
for a quartz crystal clock, used where 
the clock pulses are required to be of a 
stable repetition rate. In some applica¬ 
tions the crystal would be operated in a 
constant-temperature oven to give even 
greater stability. 

Crystal clocks are usually operated 
between lOOKHz and 5MHz. In general, 
a Schmitt trigger is used to ensure a 
rectargular output waveform, as shown. 





(ENABLE) O- . »- I /^VI 

l-TT-t—-O OUTPUT 

CLOCK CIRCUITS (DISABLE) O ■ 


A Schmitt trigger and an inverter may 
be used to form a simple R-C clock 
oscillator which is often used, both be¬ 
cause >of its clean output waveform and 
because it may be easily controlled by 
an external level signal. The basic ar¬ 
rangement is shown in figure 3 (d). 

Neglecting transistors T1 and T2 for 
the moment, it may be seen that resis¬ 
tor R and capacitor C form a delaying 
feedback circuit around the trigger and 
inverter. Thus with the trigger output 
at “0” the inverter output is at “1,” and 
C charges through R. 

As soon as the voltage across C 
reaches trigger-on level, the trigger and 
inverter change state and the output 
switches to “0.” Then C starts to dis¬ 
charge through R, and does so until its 
voltage falls below the trigger-off level. 
When this occurs the trigger and in¬ 
verter change state again, and the cycle 
repeats itself. The output signal produc¬ 
ed is a clean rectangular wave whose re¬ 
petition rate is easily adjusted by vary¬ 
ing R and C. 

The operation of the circuit can be 
stopped by applying a 4-9V level signal 
to the series base resistor of transistor 
T2, as this causes T2 to conduct to 
saturation and prevent C from charg¬ 
ing. Thus a level signal may be used to 


disable the clock when it is not requir¬ 
ed. 

By employing an additional transistor 
T1 as an inverter the control level sig¬ 
nal may be used to enable the clock 
rather than disable it — i.e., the clock 
will be allowed to operate only in the 
presence of the control signal rather 
than only in its absence. 

R-C clocks of the general type shown 
in figure 3(d) are widely used in digital 
circuitry to supply pulses from less than 
100Hz to over 10MHz. 

Delay elements are used in digital 
circuits to introduce signal time delays 
where these are essential for ensuring 
the correct sequence of logical opera¬ 
tions. The delays which may be requbv 
ed for this vary over a very large range; 
in high-speed logic they may be as small 
as a few nanoseconds, whereas in special 
industrial applications they may be as 
large as 30 minutes. 

Very short time delays can often 
be provided by standard logic elements, 
as transistors and diodes themselves in¬ 
troduce delays due to P-N junction stor¬ 
age and transition time. In high-speed 
logic circuitry such delays may provide 
all that is required. 

Where controlled delays ranging from 
a few nanoseconds to a few micro¬ 
seconds are required, the most com- 
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now another new model 


model A-10/P with 
in-built signal in¬ 
jector. 

sensitivity 30000 
ohm/volt d .c ., 
10000 ohm/volt 
a.c. $54.00 


in the tested range of 

PEAK MULTIMETERS 


CT-500/P $17.00 


200 H $11.95 


370W/P $46.00 


370J/P $22.00 


F66/P $28.50 


IP $21.00 
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monly used element is the electrical 
delay line. This consists of either a 
length of transmission line — usually 
made from a special type of coaxial 
cable — or an electrical equivalent of 
such a line constructed from inductors 
and capacitors. 

The former type is termed a “distri¬ 
buted constant” element, while the lat¬ 
ter is termed a “lumped constant” ele¬ 
ment. Both types produce a time delay 
for pulses and steps by presenting them 
with a combination of series inductance 
and shunt capacitance, with the values 
of these constants determining the delay 
time. 

The diagram of figure 4(a) shows the 
basic circuit of a fairly common 
arrangement using a distributed-constant 
line with a terminating and inverting 
transistor. The overall delay of the ele¬ 
ment consists of that of the line itself 
together with the delay of the transis¬ 
tor. 

Delays longer than those conveniently 
obtainable with delay lines are often 
obtained using an R-C integrator and 
Schmitt trigger, as illustrated in figure 
4(b). Here the R-C time constant effec¬ 
tively delays the rise and fall of the sig¬ 
nal transmitted t 0 point “A,” so that 
the trigger switches on after a time t 
and off after a similar delay. 

Where long delays or very precise 
delays of moderate length are required, 
the delay element most commonly used 
is the monostable multivibrator, also 
called the “one shot” or the “unistable.” 
This is illustrated by the simple circuit 
of figure 4(c). 

Here transistors T1 and T2 form the 
monostable proper; T3 is a differentiating 
inverter whose purpose will be explained 
in a moment. 

As may be seen, the collector of T1 
is directly coupled to the base of T2 
as in a normal flip-flop. However, in 
place of the second direct coupling from 
T2 collector to T1 base, there is simply 
a coupling capacitor C giving AC 
coupling only. 

With the input to the circuit at OV, 
T1 is cut off and its collector is at 
approximately 4-9V. Hence T2 is pro¬ 
vided with heavy forward bias, and 
accordingly saturates with its collector at 
near-zero potential. Under these condi¬ 
tions capacitor C is essentially un¬ 
charged. 

As soon as the input terminal is taken 
to logical “1” (here -f 9V) transistor T1 
is driven into saturation. This removes 
the bias from T2, and accordingly the 
latter switches off. Its collector voltage 
thus tends to rise sharply, whereupon 
capacitor C is forced to commence to 
charge to 4-9V. 

Because the base-emitter junction of 
T1 and the series emitter diode D1 
represent 1 a low resistance path, the bulk 
of the capacitor charging current flows 
through the transistor as forward bias. 
Thus T1 is held in the saturated mode 
until the charging current through C 
falls to a value below the minimum 
saturation bias level. 

If the input signal has fallen to zero 
by the time the charging current falls to 
this minimum figure, T1 rises out of 
saturation and the cascaded gains of T1 
and T2 switch the circuit rapidly back 
to its original state. Capacitor C is dis¬ 
charged through T2 and Rl, driving T1 
rapidly to cutoff; diode D1 protects the 
latter from base-emitter breakdown. 

As may be seen, for input signals 
which end before C has charged the 
circuit switch-off time t is effectively 
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(b) R-C DELAY ELEMENT 
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MONOSTABLE MULTIVIBRATOR OR "ONE-SHOT" 
(WITH DIFFERENTIATOR & INVERTER FOR DELAYING USE) 

DELAY ELEMENTS 


Qi ► Q 

DELAY ELEMENTS 


—im— 

BEGINNING TIMING ELEMENT 


independent of the switch-oft time of the 
input signal; it is determined by the 
value of C and its associated charging 
resistance. The monostable is thus 
basically a “pulse stretcher.” 

Note that for input signals which do 
not end before the monostable would 
normally switch off, the circuit will act 
roughly like a trigger. Its output (“out¬ 
put 2”) will simply follow the input for 
both switch-on and switch-off, con¬ 
tributing only power amplification and 
a certain amount of squaring-up. 

To use the monostable as a pulse 
delay element it is usually combined with 
a differentiator and inverter, as shown. 
Capacitor Cl produces at point “X” a 
differentiated version of the monostable 
output; while transistor T3 inverts, ampli¬ 
fies and squares-up the second differen¬ 
tiated pulse, that corresponding to the 
monostable switch-off transition. Hence 
the signal at the “output 1” terminal is 
a pulse, delayed by time t with respect 
to the start of the input pulse. 

The direct or “stretched” output of 
the monostable may be used for timing 
applications, as distinct from those 
requiring a delayed pulse output. Used 
in this way, the monostable is regarded 
as a “beginning timing” element rather 
than a delay element, its function then 
being interpreted as producing a 1—0 


transition at time t after the beginning 
of the input pulse. 

Note from figure 4 that the logic 
symbol for a delay element is different 
from that for a beginning timing ele¬ 
ment, so that the monostable would be 
represented by either one symbol or the 
other depending upon the interpretation 
placed upon its operation in the appli¬ 
cation concerned. 

Besides the beginning timing element 
there are a number of other elements 
used for logical timing as distinct from 
pulse delay; however, space limitations 
prevent us from considering more than 
an example of one other type. This is 
the end timing element, whose function 
is to generate a pulse of desired length 
which commences at the end of an input 
pulse. 

Figure 5 shows the circuit for a 
simple end timing element, together 
with its principal operating waveforms. 
As may be seen, it is nothing more than 
the differentiating inverter stage used to 
convert the monostable into a pulse 
delay element. When used alone it 
simply produces an output pulse of 
width t determined by the values of C 
and R, the pulse commencing synchro¬ 
nously with the end of the input pulse. 

Arrangement of logical elements to 
form synchronisers is required whenever 
a randomly occurring signal is required 
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push-button 
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The new Telefunken Stereo model 204E 
Tape Recorder works simply and perfectly 
any way you care to take it. Because all 
controls are on the deck, you can stand 
it up-ways, side-ways, any-way — it’s still 
easy to manipulate, still has the same 
startling clarity of tone. It has other 
unique features, too. Separate and in¬ 
dividual volume, tone and record level 


controls. Track selector, multi and syn¬ 
chro-play on the one easy dial. Two 
speeds, 7i and 31 — at 7i your response 
is 40-18,000 C.P.S. Big output —12 watt 
push-pull, fully transistorised push button 
operation. We'll dub our demonstration 
tape on the free tape that goes with your 
recorder. It’s something no sound enthu¬ 
siast should miss. $490 (£245). 



Bring 
it back 
Alive 


on M300 


The total weight of this model is a mere 
6ilbs. You can take it with you — any¬ 
where, and record unforgettable moments, 
from a symphony concert, to a tiger at 
the zoo, with true, even, magnificent 
sound. You can reach all controls with 


one hand, use torch or “Dcyfit” recharge¬ 
able batteries—or main adapter. Takes 
willingly to any kind of violent action, 
because tape speed is guaranteed 
constant. $195 (£97/10/-). 
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to produce a synchronous effect—i.e., an 
effect which is properly timed with 
respect to the clock pulses used by the 
equipment. 

Consider the case where a push¬ 
button is to be used to operate a gate 
to let clock pulses through to a counter. 

The level signal provided by such a 
push-button is a “random” one, be¬ 
cause the operator can push and release 
the button at any time. Thus there is a 
definite chance that the gate may be 
opened and closed during clock pulses, 
which will result in fractional pulses 
being passed to the counter. And frac¬ 
tional pulses can often cause either cir¬ 
cuit malfunction or timing errors, so that 
this arrangement as it stands is not 
satisfactory. 

Now consider in contrast the logic 
diagram shown in figure 6(a). Here the 
gate is not controlled directly by the 
level signal derived from the random 
input, but by the Y output of a J-K 
flip-flop. The level signal is merely used 
to control the levels at the J and K 
inputs of the flip-flop, while the trigger 
input is connected to the same source 
of clock pulses connected to the gate. 

This arrangement operates in the fol¬ 
lowing way: With the level signal at 
logical “0,” the flip-flop remains reset, 
with its Y output also at logical “0.” 
The clock pulses cannot switch the flip- 
flop over into the set state because the 
J input remains at logical “0,” and thus 
the AND gate remains closed. 

If the level signal is taken to logical 
“1,” for example by pressing a push¬ 
button, the flip-flop J input will thus go 
to “1,” while the K input will go to “0.” 
The flip-flop will thus change its state— 
not immediately, but on the arrival of 
the first clock pulse following the change 
of levels at the J and K inputs. 

Although the flip-flop will change state 
on the arrival of this first clock pulse, it 
will take a certain time to switch over. 
This means that the AND gate will not 
actually open until after the first clock 
pulse has ended. The first clock pulse 
to pass through the open gate thus will 
be the second occurring after the ran* 

BC108.2N3565.etc. 
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INPUT OR OUTPUT WHERE 
I * MORE POSITIVE STATE 


GATED R-S FLIP-FLOP 
C - CLEAR (RESET) 


J-K FLIP-FLOP 

CP - CLOCK PULSE (TRIGGER) 
MIL. STD, 8068 


♦ 
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AMERICAN (MILITARY) LOGIC SYMBOLS 


INPUT OR OUTPUT WHERE 

_I - LESS POSITIVE STATE 

The logic symbols being used in the “Logic and Counting Circuits” articles are 
those recommended by the British Standards Institution (B.S. 530:1948, Supple¬ 
ment No. 5, 1962), which have been provisionally adopted as Australian stan¬ 
dards. However, to assist readers in following American books and journals we 
publish above the main American “MIL Standard’* symbols, as used by a 
majority of U.S. publications. 

'tlllllllllllltllllllllllllllllllllllllllllltlllllllllllllllllltlllllltllllllllllllllillllllllllllllllllllllfllllllllllHItllHIIIIIIIItllllllllllltllllllllllllllllllMlltlllllflllllllllllllllllllllllllllllililll 

turn-on are at a specific time in relation 
to the clock pulses. This logical con¬ 
figuration is accordingly called a “level 
synchroniser.* 

A second type of synchroniser is the 
“start-stop” synchroniser, which is illus¬ 
trated in figure 6(b). Here the gate is 
opened synchronously under the com¬ 
mand of randomly operated “start” and 



INPUT 


BASE OF Tl 


L 




OUTPUT • 


END TIMING ELEMENT 


Fig. 5 



dom level signal transition, and this 
pulse will be passed completely. 

Closure of the gate is performed in 
a similar fashion. Return of the level 
signal to “0” simply returns the inputs 
J and K of the flip-flop to their original 
values (“0” and “1” respectively). The 
next clock pulse following this random 
event thus is able to switch the flip-flop 
back to the reset (Y=0) state, which 
closes the gate—after the clock pulse has 
already passed through. 

It may be seen that the arrangement 
of figure 6(a) permits a random level 
control signal to operate a pulse gats 
synchronously—i.e., so that turn-off and 


“stop” push-buttons—or, alternatively, 
by random pulses performing the same 
function. 

The configuration is basically similar 
to that of (a) except that the J and K 
inputs of FF1 are controlled not by the 
control signals but by a second S-R flip- 
flop FF2. The second flip-flop acts as 
a storage element or “buffer,” storing the 
random command signals from either the 
push-buttons or their equivalent pulses 
until the arrival of the next command 
signal. In the case of the push-buttons 
flip-flop FF2 also acts as a bounce sup¬ 
pressor of the type shown in figure 2(c). 

As with the level synchroniser the 


So/e Australian Representative 

D. R. Johnston and Co. Ply. Ltd. 

Suite 14, "Stanhill 33”, 
Queens Road, Melbourne. 


TELEPHONE 26-1381—TELEGRAMS 
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FOREMOST 




SOUND 


25 WATT AUDIO AMPLIFIER -PA1003 


I 


Attractively styled, robust in construction, dependable in service, highest fidelity, low cost! 


AWA Sound Amplification and Distribution Systems are 
in wide use throughout the Commonwealth for Schools, 
Hospitals, Cathedrals and Churches, Retail Stores, 
Public Halls, Hotels, Restaurants, Racecourses, Sports 
Grounds, Surf Clubs, Railways, Theatres, Factories, 
Canteens, Business Houses, Amusement Centres, 
Tourist Coaches and the like. 

Whether your need is for fidelity musical entertain¬ 
ment, effective public speaking or clear industrial 
communication and direction, you will be served 
faithfully by this newly designed, compact and power¬ 
ful unit. 

Manufactured to Broadcast Equipment Standard. The 
range of AWA Audio Amplifiers, Microphones and 
Speakers provides a type for every purpose, with 
features and facilities to meet every need in Sound 
Amplifying and Distribution. 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 
Consumer Products Division 

554 PARRAMATTA ROAD, ASHFIELD, N.S.W. 71 0791 
33 RANKINS ROAD, KENSINGTON, VIC. 33 0421 
335 WILLIAM STREET, PERTH. 28 3425-6 
42-44 FREDERICK STREET, LAUNCESTON. 2 1804 
123 MURRAY STREET, HOBART. 3 3836-7 

Also available from: 

NEWTON McLaren LTD., ADELAIDE. 510111 
CHANDLERS PTY. LTD., BRISBANE. 31 0341 
ATKINS (W.A.) LTD., PERTH and leading wholesalers 
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start-stop synchroniser opens the gate 
just after the first dock pulse to occur 
after the “start” command, and closes it 
again just after the first clock pulse to 
arrive after the “stop” command. Frac¬ 
tional pulses are therefore avoided. 

A third type of synchroniser con¬ 
figuration is shown in figure 6(c). This 
is the “double-pulse” synchroniser, which 
permits a single random pulse to open 
a gate and let through two successive 
clock pulses. As double pulses are used 
quite frequently in digital equipment, 
this configuration is quite an important 
one. 


only passes through the gate but also 
resets FF1 to close the gate immediately 
after. 

The foregoing may be found confus¬ 
ing, in which case the following step-by- 
step analysis may make the operation 
clear: 

1. Both FF1 and FF2 reset, gate 
closed. 

2. Random command pulse sets FF2. 

3. Next close pulse to occur (CPU 
sets FF1, opening gate just after 
CPI itself ends. 

4. Succeeding clock pulse CP2 passes 
through gate, also resets FF2. 



LEVEL SYNCHRONISER 


LEVEL INPUT 
(I - OV) 


CLOCK PULSE 
INPUT 


CUTFUT 



LOGICAL "1" 


STOP 

(PULSE) O- 


(b) START-STOP SYNCHRONISER 


START 
(PULSE) O- 


START 


OUTPUT 


CLOCK PULSE 
INPUT 


RANDOM 

PULSE 

INPUT 


Fig. 6 



• OUTPUT 


SYNCHRONISERS 


Operation is as follows: Initially, both 
FF1 and FF2 are reset (Y=0) and the 
gate is closed. When a random control 
pulse appears, it thus sets FF2 to apply 
a “1” and a “0” respectively to the J 
and K inputs of FF1. (It is assumed 
here that the flip-flops used are those 
described in the fourth article in this 
series, in which the J and K inputs use 
the negative logic convention while the 
outputs use the positive convention. 
Hence with the interconnections shown, 
“1” at the Y output of FF2 produces 
“0” at the K input of FF1, and so on.) 

The first clock pulse to occur after 
this random switch-over of FF2 thus 
is able to set FF1 to Y=l; thus, as 
before, the gate opens just after this 
clock pulse, and the next clock pulse 
passes through the gate. However, when 
it does so, it passes not only to the sub¬ 
sequent circuitry but also to the pulse 
reset (PR) input of FF2. Accordingly 
FF2 is reset to Y=0. 

As a result, the J and K inputs of 
FFl are restored to their original values 
of “0” and “1.” so that the next clock 
pulse after the one which first passes 
through the gate (i.e., the third pulse 
from the random control pulse) not 


5. Third clock pulse CP3 passes 
through gate, also resets FFl to 
close gate immediately afterward. 
It may be seen that only two clock 
pulses pass through the gate (CP2 and 
CP3), and that as with the other syn¬ 
chronisers these pulses are “whole.” 

In concluding the present article at 
thi s point it may be noted that space 
limitations have again prevented the 
inclusion of further constructional in¬ 
formation concerning the author’s “digi¬ 
tal demonstrator” unit. However those 
who are constructing or who intend to 
construct this unit need not despair — 
details of the remaining panels of the unit 
will be given in the near future, along 
with a discussion of the operations 
which it may be used to demonstrate. 
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THE DIGITAL LOGIC HANDBOOK, 
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Computers 

need 

electronics 

technicians 

Have you ever thought 
about joining the rapidly ex¬ 
panding computer industry? 

The pay is good and with 
this rapid expansion, there is 
ample opportunity for ad¬ 
vancement. 

Control Data, manufac¬ 
turers of the world's most 
powerful computers, has a 
constant demand for 
suitably qualified young 
men. 

Technicians are needed to 
maintain computers in all 
States of Australia, as well 
as the Far East. 

No matter if you have not 
worked on a computer be¬ 
fore — provided you know 
your electronics. Control 
Data has carefully planned 
training courses to intro¬ 
duce you to its wide range 
of computers. 

Like to know more about 
these opportunities? Then 
get in touch with Walter 
Cavill. our Customer En¬ 
gineering Manager at the 
Australian head office. 


CONTROL DATA 

AUSTRALIA PTY LIMITED 


598 St. Kilda Road, 
MELBOURNE 
Telephone 51-1321 
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Technically Tested 
and Proven Circuitry 



INTEGRATED STEREO AMPLIFIER 
Model TK-400E 



MW-MW-SW STEREO TUNER AMPLl FIER 

Model W-26 


the sound approach to quality 



SPECIAL TK-400E FEATURES: • Com¬ 
pletely transistorized pre-amplifier and 
main amplifier alt on a single chassis. 
(Total 21 transistors.) • New AUTOMATIC 
circuit breaker protects transistors for 
added long life. (U.S. Pat. No. 3,277,386) 

• OUTPUT POWER: 80 watts total music 
power (IHF Standard) or 40 watts per 
channel. 32 watts RMS power per channel. 

• DAMPING FACTOR: 20. • FREQUENCY 
RESPONSE: 20-50,000 cps ±1 db. 

• SWITCHES: Input selector, Mode selec¬ 
tor, Low Filter, High Filter, Loudness, 
Speakers and Phones, Phase, Tape Moni¬ 
tor. • DIMENSIONS: Width 15X', Height 
5 Ya\ Depth 12'4*. 

SPECIAL W-26 FEATURES: • Built-in MW 
Stereo circuit is provided for MW stereo 
broadcast. • A new, two professional 
type tuning meters are illuminated to 
make pinpoint tuning possible. 

• OUTPUT POWER: 24 watts total music 
power 'IHF Standard; • FREQUENCY RE¬ 
SPONSE: 20-20,000 cps (±1 db) • SEN- 
SITIVITY: MW; 10 microvolts 1,000 KC, 
SW; 30 microvolts 17 MC (Input required 
for S N 10 db) • SPECIAL CIRCUITS: 
Loudness Control, High Filter, Tape 
Monitor. • DIMENSIONS: Width 17-%*, 
Height 5-V, Depth 14". 



Solid State 
Pre-amplifier 
Section 

I 


Solid State 
Main amplifier 
Section 


Protector 

Section 


Silicon Potcer 
Translator 


flodel TK-400E 


Manufactured By TRIO CORPORATION 6-5, 1-chome, Shibuya, Shibuya-ku, Tokyo, Japan 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469*475 Kent Street, Sydney Tel: 26-2651 

Melbourne: 15 Abbotsford Street, North Melbourne Tel: 30-2491 Adelaide: 652 South Road, Glandore Tel: 53-6117 
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DESIGN FOR AN SSB TRANSMITTER 


Due to space limitations last month, we were unable to include 
a description of the Vox operation. Part three begins with 
this description; then follows some constructional details, in¬ 
cluding the VFO. Photographs of the top and bottom views 
are also included. 


By Ian Pogson 


The VOX system as applicable to 
tape recorders, was described in the 
issue for August, 1966. This did not 
include the anti-trip circuit, which is not 
needed for a tape recorder but which 
is a “must” when used for communica¬ 
tion purposes, with a loudspeaker on the 
receiver. Although the operation of the 
circuit (less anti-trip) was described in 
the former article, we will go through 
it again for the benefit of readers who 
did not read it. 

The VOX and anti-trip circuits use 
six transistors in all. We used BClO&s 
throughout but other similar types, such 
as 2N3565 and 2N3566, may be used. 
Four germanium diodes, such as the 
OA91 or near equivalent are used in the 
rectification circuits. 

Audio is taken from the collector of 
TR1 and is fed via a 2.2K resistor to 
the 10K “Vox Sensitivity” control and 
into the base of TR13. This transistor 
also functions as an audio amplifier. 

The output of TR13 is rectified by 
the first germanium diode Dll and the 
DC voltage obtained is “gated” through 
the second germanium diode D12. In 
faot, the two diodes combine to form 
a voltage doubler arrangement. The DC 
which is passed though the gating 
diode charges the 50uF capacitor. 

The following three transistors, TR14, 
TR15 and TR17, all function as 
switches. Without any signal, TR14 is 
cut off, TR15 is “bottomed,” with TR17 
also cut off. 

Returning now to TR14, although nor¬ 
mally cut off, it is biased in the forward 
direction by the 1M and 39K resistors. 
The bias, however, is adjusted so that 
it is just below the point of conduction. 
This is done to speed up the initial attack 
time. In fact, the 50uF capacitor is charg¬ 
ed up to this voltage and when a signal 
appears, it is only necessary to increase 
this voltage by a small amount, to 
drive the transistor into conduction. 

Before a signal is applied, because 
TR14 is not conducting, sufficient for¬ 
ward bias is applied through the com¬ 
mon resistor R91 to keep TR15 bot¬ 
tomed. The collector of TR15 is coupled 
to the base of TR17 via a 4.3 volt 
zener diode. 

The presence of a signal results in a 
reduction in current flowing through 
TR15 and the collector voltage rises. 
When this reaches the voltage of the 
zener diode, it conducts and TR17 is 
forward biased into bottoming. The 
zener diode could be dispensed with but, 
in doing so, the transition between cut¬ 
off and bottoming can be indeterminate, 
causing the relay to chatter. 

The relay coil is connected in the 


— Par! Three 


collector circuit of TR17. As this tran¬ 
sistor is normally cut off, no current will 
flow through the winding. With a sig¬ 
nal applied, the relay is operated. A 
silicon diode is placed across the coil 
so that the diode will absorb the back 
EMF generated in the winding, when 
the collector current is suddenly cut off. 
Without this protection, damage may 
be caused to TR17. 

To make all this clearer, let us con¬ 
sider the full sequence of operations: 
An audio signal is amplified by TR13. 
The signal is rectified and the 50uF 
capacitor is charged sufficiently to cause 
TR14 to conduct. 

The collector current through the 68K 
resistor causes the voltage at the col¬ 
lector to fall. This voltage drop reduces 
the forward bias on TR15 and so its 
collector current is substantially reduced. 
In turn, the reduced current through 
the 3.3K resistor causes the collector 
voltage to rise. 

Having reached a high enough value, 
the zener diode suddenly conducts. A 
voltage divider is formed by the 3.3K 
resistor, die OAZ208 zener diode and 
the 2.2K resistor, in series. The voltage 
at the junction of the zener diode and 
the 2.2K resistor is sufficient to bottom 
TR17. The heavy current flowing 
through the collector circuit of TR17 
operates the relay. While ever there is 
a signal coming into the system, all 
circuits remain in this condition. 

Consider now, what happens when 
the incoming signal is stopped. The 
50uF capacitor will discharge through 
the 5K “delay” potentiometer and the 
base circuit of TR14. When this voltage 
falls below a certain value, the transistor 
will cut off. Conditions immediately 
restore to normal again. TR15 is bot¬ 
tomed, the zener diode stops conducting, 
TR17 cuts off and the relay opens. The 
overall operation is one of fast attack 
and slower release. 

The necessity for a fast attack time- 
constant is obvious, in that it is desir¬ 


able to get the first word of a signal 
without clipping of the first syllable. 
To achieve this fast attack, in addition 
to the need for some initial forward 
bias on TR14, it is also necessary to 
provide a fairly low source impedance 
for the rectifier. Where a lower value 
of coupling capacitance would normally 
suffice, the 25uF electrolytic is a “must.” 

The release time is largely determined 
by the 50uF capacitor and the setting 
of the 5K potentiometer. This combina¬ 
tion gives a range of release times from 
a small fraction of a second, up to 
about two seconds. This range should 
be adequate for all practical purposes, 
but it may be increased further by 
increasing the value of the potentio¬ 
meter. 

In addition to the VOX circuit just 
described, when used with a speaker on 
the receiver, it is necessary to add an 
anti-trip circuit. This includes an input 
level control, an audio amplifier and 
rectifier system, similar to the first 
stages of the VOX circuit. 

The rectifier is followed by a DC 
amplifier which is normally not for¬ 
ward biased and so is not conducting. 
The collector of this transistor is in 
parallel with the collector of the driver 
transistor which is coupled to the zener 
diode. 

Audio is taken from the speaker 
voice coil and fed into an amplifier 
TR20, via an “anti-trip” control R94. 
After amplification, the audio is recti¬ 
fied and the recovered DC component 
is used to forward bias another tran¬ 
sistor TR16 into conduction. While 
TR16 is conducting, the collector volt¬ 
age at TR15 AND TR16 is held below 
the conducting voltage of the zener 
diode. 

You will recall that TR15 is nor¬ 
mally conducting when no signal is 
being fed into the VOX circuit. A signal 
cuts off TR15 and so allows the zener 
diode to conduct. With a signal coming 
into the anti-trip circuit TR16 con¬ 
ducts and so stops a rise in collec¬ 
tor voltage, which would otherwise trig¬ 
ger the zener diode and TR17, and so 
operate the relay. 

The same types of transistors and 
diodes as specified for the VOX circuits 
may be used in the anti-trip section. 
Although we have shown a capacitor 
C94 in the input to the anti-trip, this 
is not normally needed and will only be 
necessary if a DC component has to be 
blocked off from the audio of the 
receiver. 


Constructional-— 

Having spent some time on circuit what similar manner to a resistor or 
details and other aspects of the new capacitor. Space saving is also enhanc- 
SSB transmitter, we are now able to ed by the fact that transistor power de- 
turn to the all-important subject of con- mands are so much less and the supply 
struction. is correspondingly smaller. Without any 

By using transistors instead of valves, undue cramping of components, we have 
it naturally follows that valve socket managed to fit the complete transmit- 
holes in the chassis are no longer re- ter on a chassis measuring 13iin x 
quired. This means a substantial sav- 9|in x 2in. 

ing in space, as the transistors are To simplify wiring of the unit, we 
merely wired into the circuit in a some- have made generous use of miniature 
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record on 


pe tapes 


Agfa Recording Tapes have what any true tape enthusiast 
wants—greater clarity, sensitivity, uniformity, durability and 
greater range. Agfa PE (Polyester) Tapes are pre-stressed and stretch 
resistant to eliminate sound fluctuations, and abrasion and wear resistant 
to give you the longest, strongest tape life ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple Play in a wide range of lengths and spool diameters. 
All three types of Agfa tapes are now available in various spool sizes in the new Novodur 
Cassettes. These plastic, almost-unbreakable cassettes are excellent for library storage. 

WRITE FOR FREE LEAFLET ON AGFA RECORDING TAPES AND ACCESSORIES 


To AGFA-GEVAERT LIMITED 

P.O. Box 48, Nunawading, Victoria. 


ADDRESS 


The most sensitive tape for the finest in sound, AGFA PE RECORDING TAPES. 


AGFA-GEVAERT LIMITED • MELBOURNE • SYDNEY • BRISBANE • ADELAIDE • PERTH 


48 


ELECTRONICS Australia, February , 1967 


A323 
















[FILTER | 
CHOKE 


| TR2I5 
UNDER 


D23J 

UNDER 


ANTI 

TRIP 


AUDIO 


CARRIER OSC 
1AND AMP. ] 


ZJF ,J 

Mm fcss 




U»R57ns 

i 


lT5Aj^jj 


CTRI9 ” i 


' gR 104 S 

■K r ..sH idU Si 

1 C1 12 w *1 


*\ a. i;< jHH 


a^iiB fL'i 




mm v^btrmw 

r*4*pS 




This bottom view has been kept large in order that the components may 
be identified more readily. This may be studied with the description 

of the layout. 


flexibility available for modifications 
which may be desired in the future. All 
told, we decided against printed boards 
on this occasion. 


tag strips. Where a substantial amount 
of circuitry could conveniently be 
grouped, we have used lengths of tag 
board. 

Printed boards were not used in this 
transmitter, partly because of the extra 


time their preparation would have taken. 
Added to this, where RF circuits are 
involved, the risk of instability is very 
high and several attempts may be need¬ 
ed to get a workable layout. 

Cost is higher and there is also little 


The various stages have been arrang¬ 
ed so that they follow in logical 
sequence. Oscillators are kept close to 
the associated mixers and all RF leads 
are kept short, as a result. Shielding is 
such that the chassis underneath is 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE-60-1442 

★ We have everything for the Radio Hobbyist ★ 


MODEL 200H 



20*000 Ohms per Volt DC 10*000 
Ohms per Volt AC. 

Specificatient: 

DC Volt: 0-5. 
0-25, 0-50, 

0-250, 0-500. 
0-2,500. 

AC Volt: 0-10. 
0-50, 0-100. 

0-500, 0-1,000 

DC Current: 
0-50. Micro- 
ampa ret. 
0-25, 0-250 

Mllllampcret. 

R e • i * t ance: 
0-60K Ohms. 
0-0 Meg¬ 
ohm*. 

Capacity: 0-01- 
OJmfd (at 
AC 5 volt 
0.0001 -01mfd 
at AC 250 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-500, 0-1.000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3Viin x 4V*ln x IViin. 

Complete with internal battery, testing lead* 
and prods. 


PRICE $11.95 

Including Soles Tax 

Plus Postage, 35c. 


Capacitor Substitution Box, 1,000 

VW.$3.10 

Resistor Substitution Box, 1 Watt. 

Plus Post, 20c. $4.55 


TRANSISTOR AERIALS 

4in extends to 27in.$1.00 

5in extends to 39in.$1.70 

6in extends to 43 in.$1.40 

6in extends to 32in.$1.00 

6in extends to 28in.$1.20 

7in extends to 39in.$1.60 

9in extends to 39in.$1.40 

lOin extends to 39in. 95c 

Plus Postage, 15c. 


CRYSTAL SET BUILDERS 

Coils. 60c 

Diodes. 35c 

Headphones.$2.50 

Tuning Conds.$1.85 

Terms.Ea. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSORIES 


2iin spools. 30c 

3 in spools. 35c 

5 in spools. 40c 

7 in spools. 30c 

2iin x 100ft tape. 45c 

2iin x 300ft tape.$1.20 

3 in x 600ft tape.$2.25 

5iin x 1,200ft tape.$2.50 

7 in x 1,800ft tape.$3.95 


5 in Plastice Tape, boxes .. 60c 

7 in Plastic Tape, boxes .. 90c 

Plus Postage. 

KEW METERS 


MR-2P 0-1 m/A.*3.45 

MR-2P 0-50 u/A.*5.20 

MR-2P 0-100 u/A.*4.75 

MR-2P 0-500 u/A.*5.00 

MR-3P 0-500 u/A.*5.20 

VR-2P V.U. Meter.*5.20 


All meters in white plastic case. 


PIEZO PICK-UPS 
AND CARTRIDGES 


REAMERS 

3- 11 m.m. .... .. 67c ea. 

4- 33 m.m.$2.20 ea. 


HI-STAB 1% RESISTORS 

i watt.30c ea. 

1 watt.35c ea. 

Range from 10 ohms to 10 megohms 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal. 50- 7K. 35 x 25 x 8 mm. -57DB.85c ea. 

MC-7 Crystal, 100- 7K. 39 mm Round x 11 m.m. -56 DB. .. 85c ea. 

MC-8 Crystal, 50- 8K, 48 mm Round x 17 mm. 50 DB. .. $1.50 ea. 

MC-9 Crystal 50- 8K. 25 mm Round x 9 mm. -68 DB. .. $1.50 ea. 

MC-33 Crystal 50-10K, 33 mm Round x 9 mm. -60 DB.90c ea. 

MD-1 Dynamic. 100-15K. 33 mm. Round x 14 m.m. -55 DB. .. $1.25 ea. 


TRANSISTOR SET ACCESSORIES 


PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
204mm.Ea. $2.33 

Y99 Replacement Cartridge. 
Output 2.5v.Ea. $1.18 

PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 
204mm.Ea. $3.11 

Y130 Replacement cartridge. 
Output lv.Ea. $2.40 

PU.54 Pick-up. LP/45 only. 

Length 1.25mm.Ea. $1.92 

Y107 Replacement cartridge. 

Output 1.5v.Ea. $1.10 

Y251 Ceramic cartridge. Out¬ 
put ,45v.Ea. $1.76 

Sapphire Replacement Styli 
Each. 30c 


Magnetic Earpiece with 3.5mm 
Plug.75c 

Crystal Earpiece with 2.5mm 
Plug.75c 

Crystal Earpiece with 3.5mm 
Plug.75c 

lacks, 2.5 and 3.5mm.20c 

3.5mm Plug and Cord ext. Jack 
Pair. 50c 


Metal Co-axial Plugs and line 
Sockets.Pr 65c 

“Din” and “Hirschmann2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 

P.M.G. type Plugs from .. .. 55c 
P.M.G. type Jacks from .. .. 35c 
P.M.G. Line Jacks from.55c 


307 ELIZABETH STREET, MELBOURNE PHONE 60-1442 
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divided into three main compartments, 
with the centre one divided into two 
sections 

The underneath view of the chassis 
is coded as much as possible, but there 
are some components which may not 
be readily identified from the photo¬ 
graphs. Where this is considered im¬ 
portant, we will give the necessary de¬ 
tails. 

The RF choke which feeds the high 
tension to the final amplifier, h mount¬ 
ed vertically and underneath the feed 
end of the output coil. A small rubber 
grommet in the chassis is provided for 
the lead to the cold end of this choke. 

The neutralising capacitor C83. is 
mounted in the first instance, on a mini¬ 
ature 5-tag strip. The foot of the strip 
is used to screw the assembly to the 
chassis. The position is very close to the 
vertical shield and between it and the 
tuning capacitor C84. A small rubber 
grommet is fitted in the shield, close 
to C83. A second grommet is fitted in 
the chassis, a little in front of the two 
adjacent cans for L3. The lead from 
C83 passes through the two grommets, 
to C76. 

Components for the RF output meter¬ 
ing are mounted on a miniature 4-tag 
strip, on the chassis and immediately be¬ 
low the centre of the output coil. The 
components are R80, R81, C89, C90 
and D24. 

The relay is adjacent to the VFO and 
underneath a dust cover. The cover is 
not essential and any relay similar to 
the 600 type will be suitable. The flex¬ 
ible coupling is fixed to the spindle from 
the VFO capacitor C49. 



Although relatively small , this top view shows clearly the location of 
the major components . Items along the back skirt are labelled to make 
identification easier . Note the patch cable from RF Out to Relay In. 
A cover is fitted to our relay but this is not essential. 


LEAVE 1/16" GAP IN SPACERS- 


-3-5/8" 




1-3/16" 


-2-7/16" 


-2-3/8" 


Jp;- 


*l/2"* 


Here are the main band-switch dimensional details. We suggest that these 
be followed but alternative arrangements are possible, as discussed in 
the text. All wafers are 1-pole, 6-position and may be either ceramic 
or the regular type. 


The main band switch, seen from un¬ 
derneath the chassis, is detailed in an 
accompanying diagram. This may be 
purchased as a complete unit or you 
may have enough parts on hand to as¬ 
semble one, according to the drawing. 
As an alternative, it would be possible 
to make up, say, two separate units and 
connect them together via a flexible 
coupling. The one section near the 
driver valve could be made up as a unit 
and the other three sections could com¬ 
prise the other unit. 

In any case, when the switch is be¬ 
ing assembled, the shield partition must 
be included as an integral part of the 
assembly. The writer used ceramic waf¬ 
ers, which happened to be on hand, but 
ordinary wafers could be used. 

Rubber grommets must be fitted to 
the shield partitions before they are as¬ 
sembled. The shield on the band switch 
just mentioned, has a grommet to pass 
the lead from the capacitor C63, to the 
control grid of the driver valve. 

The partition between the centre sec¬ 
tion and the low level circuits, has three 
grommets: One at the end near the rear 


skirt of the chassis, one adjacent to T6 
and another adjacent to T4B. 

The partition between the centre sec¬ 
tion and the power supply and ampli¬ 
fier, has two grommets, one near the 
rear skirt of the chassis, the other be¬ 
tween the driver and power amplifier 
valves. 

Two other grommets are fitted to the 
chassis. One is on the top of the chassis 
between the Vox Sensitivity and Cali¬ 
brate controls, the other on the top of 
the chassis between the Tuning and 
Loading controls, and just behind the 
On/Off switch. 

Although the coil details are given 
in the separate table, a few extra com¬ 
ments may be helpful. Lib and Lie, 
for 7 and 28MHz, share the one form¬ 
er, with Lie at the bottom. The wind¬ 
ings should be spaced such that there is 
sufficient space at each end *for the 
slugs and this will still give enough 
space between the individual coils. The 
same comments apply for Lie and Lid, 
with Lid located at the bottom end of 
the former. LI a has a former to itself, 
as it is the largest winding. Shunt ca¬ 


pacitors and resistors may be wired 
across the windings either inside or out¬ 
side the respective cans. 

The coils of L3a-e are treated in the 
same way as those for Lla-e, the only 
difference being in some variations in 
the shunt capacitors and resistors, which 
are listed in the coil table. 

After winding all the coils for Lla-e 
and L3a-e, the cold ends should be ter¬ 
minated so that, when they are in 
position, the tags form a line parallel 
with and nearest the front of the chassis. 
When terminating all other coils and 
transformers, due regard should be 
given to a logical sequence of wiring. 

If you are lucky enough to have, or 
be able to obtain, a suitable ceramic 
former for the VFO coil L2, so much 
the better. However, this is not vital 
and a good bakelised cardboard former 
will do quite well. We made up an 
oval-shaped piece of bakelite sheet, 
with the minor dimension slightly greater 
than the coil former diameter. This was 
glued to one end of the former and 
one hole drilled at each of the protrud¬ 
ing lugs, provided the means of mount¬ 
ing. When winding this coil, it should 
be wound tightly and one end termina¬ 
ted such that the inductance can be 
slightly increased or decreased for later 
alignment purposes. 

T1 is a standard RCS type 178 IF 
transistor, or similar. One winding is 
disconnected from the terminals and the 
capacitor removed. The winding may be 
left on or it may be completely remov¬ 
ed. Over the top of the remaining wind¬ 
ing wind on 24 turns of about 30 B&S 
enamelled wire, and terminate this 
winding on the terminals vacated by the 
original winding. This winding provides 
the low impedance source for the bal¬ 
anced modulator. 

T3 is wound on a toroidal former, 
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DELUXE 


Only 6 seconds INITIAL heat-up time from 
cold, then temperature control at your 
finger-tips with EXCLUSIVE “Switch-ring.” 
Heat only where, when, and as much as 
needed. Price $5.95 (59/6) 




NEW 
MINISCOPE 


EASIER ACCESS to confined areas. 
New, unbreakable slotted NYLON 
centre-piece allows adjustment to 
switch lever travel. Price $5.28 (52/9) 




EBP 


VIBROSCOPE 


NATIONAL TRANSFORMER 


L Protects your property by etching on any metal, ferrous 
or non-ferrous, hardened or annealed, dull or polished. 
It produces deep penetration and lasting results. 

Price $3.50 (35/-) 


i ne only transtormer approved 
Scope Products, is fitted with 6 ft. 
of 3-core flex and 3-pin mains plug. 
Manufactured by National Transformers 
Pty. Ltd., KINGSGROVE. Price $6.85 


plug. 

mers 

il 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRAl/AN 4 OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE, N.S.W. 500111 


© 


TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street. HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE 


HI.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cablp Street, WELLINGTON, C.3 

HI.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET, PRESTON. 44-0491 

W. AUSTRALIA: I. W. HOLMAN & CO 
249 James Street, PERTH 
QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


IMBIBMmBBBBBHfllMBWMlIIIBMUHiil 

Please forward free illustrated literature and specifications! 



Wm. J. McLellan & Co. Name 
Pty. Ltd. 

® THE CRESCENT , KINGSGROVE , Address 
N.S.W. 50-011? 

My usual supplier is 

IVIBBlIBBIBBlIflBflBBflflBflBflflBllflBflBflBIlBRIlllllI! 
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50 turns 27 B&S or 28 SWG enamel close wound on 5/16in x 2iin 
former. Grade 500 slug. Shunned with 220pF styroseal and 10K. resistor. 
25 turns 27 B&S or 28 SWG enamel close wound at top end of 5/16in 
x 2iin former. Grade 500 slug. Shunted with 150pF styroseal and 4.7K 
resistor. 

18 turns 23 SWG or 22 B&S enamel close wound at top end of 5/16in 
x 2£in former. Grade 900 sliig. Shunted with 56pF styroseal or NPO 
ceramic and 4.7K resistor. 

14 turns 23 SWG or 22 B&S enamel close wound at bottom end of 

Lie former. Grade 900 slug. Shunted with 39pF styroseal or NPO 

ceramic. 

12 turns 23 SWG or 22 B&S enamel close wound at bottom end of Lib 
former. Grade 900 slug. Shunted with lOpF NPO ceramic. 

22 turns 23 SWG or 22 B&S enamel spaced to approx, lin, on lin dia. 
former, ceramic or bakelised cardboard. 

Same as Lla. 

Same as Lib but shunted with 10K. instead of 4.7K. 

Same as Lie but shunted with 10K instead of 4.7K. 

Same as Lid but shunted with 27pF instead of 39pF. No resistor. 
Same as Lie but no capacitor or resistor. 

RFC Series feed for 6DQ6B. 200 turns 32 B&S enamel close wound on 7/16 
dia. former, 2±in long. Or, Telecomponents type 8331. 

455KHz IF transformer, RCS type 178 or similar. Disable primary. 
Wind 24 turns 33 SWG or 30 B&S enamel over top of secondary winding. 
455KHz IF transformer, RCS type 178 or similar. 

50 turns 23 SWG or 22 B&S enamel on 23/32in dia. Q2 toroid. Four 
turns over centre of winding. Fitted over 5/16in x liin former and 
placed in can. 

46 turns centre-tapped, 33 SWG or 30 B&S enamel close wound on 5/16in 
x Hin former. Grade 500 slug. 

46 turns 33 SWG or 30 B&S enamel close wound on 5/16in x liin 
former. Five turns on secondary over earthy end. Grade 500 slug. 
Primary two turns. Secondary four turns centre-tapped, 23 SWG or 
22 B&S enamel, wound on ferrite tube type FX1193 or FX1243. 

Primary four turns. Secondary two turns 23 SWG or 22 B&S enamel, 
wound on ferrite tube type FX1193 or FX1243. 

60 turns 33 SWG or 30 B&S enamel close wound on 5/16in x liin 
former. Eight turns on secondary over earthy end. Grade 500 slug. 

18 turns 27 B&S or 28 SWG enamel close wound on 5/16in x liin 
former. Four turns on secondary over earthy end. Grade 900 slug. 


Lla 


Lib 


Lie 


Lid 


Lie 

L2 

L3a 

L3b 

L3c 

L3d 

L3e 


T1 

T2 

T3 


T4a 


T4b 


T5a 


T5b 


scording to the instructions in the table. 
»o not use wire any thicker than that 
pecified, otherwise you will not get 
le can over it. The picture of the fin- 
ihed coil should make this clear 
iiough. Before placing the can over the 
ssembly, it would be wise to position 

piece of insulation tape around the 
iside of the can, to avoid any possi- 
ility of a short circuit. 

The two transformers T5a and T5b 
re also pictured, showing both types 
f available tubes. The primary and sec- 
ndary windings should be placed on 
jpposite sides of the tube. Where a 
centre tap is needed, it is effected on 
he outside of the tube, at the mid point 
>f the particular turn. The number of 
urns, by the way is the number of 
imes the wire passes through the in- 
»ide of the tube. 

We have specified and used a com- 
nercially available pi-coupler coil unit. 
For the more hardy types who may wish 
to wind their own, here are the details 
as near as we can quote, from the unit 
we have installed. 

The coil is wound on a former which 
is 3iin long and liin diameter. In this 
particular case, the former is of cera¬ 
mic and is pre-grooved. The winding 
consists of a total of 32 turns. The 
first 18 turns are wound with 18 gauge 
tinned copper wire and spaced to 
approximately 11 turns per inch. The 
remaining 14 turns are wound with 22 
gauge tinned copper wire and spaced to 
approximately 22 turns per inch. The 
total length of the winding is 21in and 
taps are brought out at 4, 5, 7, 11 and 
18 turns. 

To complete the assembly, the coil 
is mounted on a rotary switch, with 
clicker plate and suitable mounting 
bracket. No difficulty should be had in 
getting a suitable switch and the bracket 



This is how we wound and 
mounted T2. No tuning slug 
is needed and do not forget to 
tape inside the can. 



These are samples of T5 as 
wound on ferrite tube types 
FX1193 and FX1243 , respect¬ 
ivelyCentre tap for T5A is dis¬ 
cussed in the text . 


could be fashioned from a piece of 16- 
gauge sheet metal. 

Perhaps one of the most vexing 
problems which we have had to face, 
was that of obtaining a satisfactory dial. 
After much searching, we decided that 
there just was not a suitable dial avail¬ 
able. The Eddystone 898 is a very good 
unit, but it is too big for this type of 
project. Other dials, which we investi¬ 
gated, did not meet the need for a very 
smooth movement, together with a high 
enough tuning ratio which is needed for 
SSB. 

We were then faced with the alterna¬ 
tives of abandoning the project, or mak¬ 
ing up our own dial. We settled for the 
latter. As a matter of fact, the idea of 
making one’s own dial, may make some 
prospective builders shudder. If this is 
so, then take heart, because it is within 
the capability of everyone to do as we 
have done. 

The basic movement is the planetary 
dual-ratio unit, made by Jackson Bros., 
and distributed by Messrs Watkin 
Wynne. A backing plate, 4|in x 2- 
15/ 16in, is made from 16-gauge alu¬ 
minium sheet. 

The dial scale is the same size as the 
backing plate and in our case, we used 
a piece of Formica board, which is 
about 1/ 16in thick; one face is finished 
in matte white. All lines are drawn in, 
using drawing instruments and Indian 
ink. We are arranging to make scales 
on glossy art paper available through 
the Information Service, at 20c each. 
Although we can not say for sure at the 


time of writing, it is possible that a 
manufacturer may make scales available, 
by the silk-screen process. The alterna¬ 
tive is to do it yourself, along with cali¬ 
bration, which will be discussed later. 

An escutcheon adds a professional 
finishing touch to the assembly and we 
made one up from another piece of 16- 
gauge aluminium. The outside dimen¬ 
sions are the same as the backing plate. 
The inside dimensions are 4-l/8in x 2- 
2/16in. The inside and outside corners 
are radiused. The inside dimensions cor¬ 
respond with the cut-out in the front 
panel, with four mounting holes also 
corresponding with holes in the front 
panel and backing plate. The escutcheon 
was given a coat of glossy black ena¬ 
mel and the results are very pleasing. 
The heads of the four mounting screws 
were also given a coat of enamel at the 
same time. 

So far, the pointer has not been men¬ 
tioned and this is not an easy problem 
to solve. We obtained a meter pointer 
from Ferrier Electrical Instruments. It 
is made from very thin aluminium tub¬ 
ing, flattened at one end and painted 
black. The original length was about 
2in and we cut it to the required size. 
This makes an ideal pointer but the 
material is expensive and together with 
postage and handling, the cost could be 
rather high. 

Other alternatives will no doubt sug¬ 
gest themselves. If all else fails, a thin 
steel sewing needle will do the job quite 
nicely. A piece of brass or copper wire 
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LOTRING 


BRINGS YOU THE 
INCOMPARABLE PICO 30TS 


The 30TS is a precision soldering tool. It has been 
developed for the modern production line and tech* 
nician, and proves to be a universal tool for the 
entire radio, telephony and electronics industry. 


This is due to its optimum thermal and physical 
characteristics. 

Here are some of these:—Watts: 30; Weight: 2\ 
ozs.; Max. tip temp.: 410°C; Heating time: 1.8 mins. 


Write or call for illustrated leaflet. 

Manufactured under licence by 

LOTRING AGENCIES 

ADELAIDE BRISBANE 

C. J. HUMPHRIES NEIL ROBINSON AGENCIES 

248 Gillies Street 838 Oxley Road. Corinda 

MELBOURNE PERTH 

CORNELIUS b BALLANTYNE PTY. LTD 0. F. GAMBLE PTY. LTD. 

42-44 Little Lakobe Street 888 Hay Street 


fr lATSOr l 

AUTOMOTIVE INDUSTRIES Pty. Ltd. 
Beresford Avenue, Greenacre, N.S.W. 


MAKE YOUR OWN FROM AN INSTROL KIT 


We eater for all "Ploymaster" designs from "ELECTRONICS Australia." Our kits contain ALL 
best quality components, precisely to specification. 



• • • « f=*p; 

• m m m * < 


INSTROL-PLAYMASTER 
No. 106 Amp./Tuner 

Kit of parts. $96.50 

Built and tested.$117.30 

No. Ill NEW PROGRAM SOURCE 

TUNER (with Magic Eye) 

Kit of parts . .. $39.00 

Built and tested. $53.00 

No. 114 Tuner with RF Stage and Magic 
Eye 

Kit of Parts . $47.00 

Built and Tested. $71.80 

NO. 4 STEREO AMPLIFIER 

Kit of Parts. $73.00 

Built and tested. $93.80 

No. 108 STEREOGRAM 

Kit of oarts. $69.80 

Built and Tested. $90.50 

No. 110 TAPE AMPLIFIER 

Kit of parts only 

Tape Amp Unit. $63.00 

Adaptor Power Unit. $31.50 


TRANSISTORISED IGNITION 

("R. TV & H." March. 1964) 

Kit of parts. 532.85 

Rofo Coil 6v cr 12v. $10.70 

Postage 50c. 

MICROPHONE CATALOGUE. Just printed 
— our new free microphone catalogue 
and price list, detailing a wide range of 
various makes and models. The range 
includes types suitable for P.A. work, 
tape recording, stage work. etc. Send 
for your free copy. 


CANNON CONNECTORS. Full range of 
these high quality audio connectors always 
available ex-stock. Detailed price list 
available. 


INSTROL & OXFORD METALWORK. De¬ 
tailed price list available for all instrol 
and Oxford metalwork and labels. 

COMPONENT PARTS. 

We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for mest "ELECTRONICS Australia" (and 
"R. TV & H."> circuits. All best quality 
brands such as Ferguson, Ducon, Philips. 
Soldering Irons by Scope, Robinson and 
Adcola, Hi-Stab 1 per cent resistors, etc., 
etc. We will gladly quote if you send us 
a detailed list of your requirements. 



BROADWAY ELECTRONICS PTY. LTD 

E. S. & A. BANK BUILDING, CNR BROADWAY 8. CITY R D SYDNEY 

(Opp. Grace BrotJ 

Phone: 211 4224, 211-4244, 21 1 4213 
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of suitable gauge could be fashioned to the required shape. 
About 18-gauge would be suitable. One end should be 
flattened in a vyce for a length of about fin. It is unlikely 
that this will give a, nice thin edge and so it could then be 
whittled down by carefully filing both sides. The fiat is then 
painted black and the pointer cut to the required length. 

The method which we used to fix the pointer to the 
drive is very simple. A small solder lug is screwed radially 
under one of the fixing screws on the drive mechanism. As 
we used an aluminium pointer, we had little choice but to 
glue it to the solder lug. This has turned out to be quite 
satisfactory. If you use brass or copper, it is only a matter 
of soldering. 


+ 12V 


EARTH 


TO OUTPUT 


EARTH 


COIL T6 


OUTPUT 


TR18 


COILT6 


Although we did not fit a sheet of 
perspex over the dial, some builders 
may prefer to do so. A piece may be 
cut to the same outside dimensions as 
the escutcheon. The perspex may then 
be interposed between the escutcheon 
and the front panel. 

Assembly of the dial unit is quite 
simple but it is desirable to do it in a 
logical sequence. The scale and move¬ 
ment should be fixed to the back plate, 
with two screws through the holes ad¬ 
jacent to the iin hole. The lugs of the 
movement have to be spaced behind the 
back plate by about 9/16in. Suitable 
brass spacers can be used but this is 
not really necessary. We simply used 
brass screws, fin long. The heads were 
filed down to allow clearance for the 
pointer. Six nuts were then used, so 
that spacing could be achieved. This 
method has the advantage, in that fine 
adjustment can be made to the spac¬ 
ing. 

The scale face must also be spaced 
behind the front panel, by about 3/16in. 
Again, brass spacers could be used but 
we did as before and added an extra 
nut to each screw. In fact, ordinary 
l/8in Whitworth half-nuts, when screw¬ 
ed up together, give just the right 
amount of spacing. 

Push the four screws through the cor¬ 
ners of the escutcheon and include the 
perspex if it is used. The screws are 
then passed through the corresponding 
holes in the front panel. Two nuts are 
then run on to each screw. The nuts 
should not be tightened at this stage. 
Offer the back plate assembly over the 
four screws. The inside nuts mav now 
be tightened. Four more nuts behind the 
back plate hold the complete dial in 
place. The pointer may now be fixed in 
position. 

We realise that some of this assembly 
information is placed in front of and 
out of the general assembly sequence. 


However, the idea is to give all the dial 
information in one piece. 

The VFO may be treated as a unit 
which may be assembled at this stage. 
Needless to say, the more care that is 
put into this unit, the better. To this 
end, careful study of the VFO picture 
will give a good idea of the construc¬ 
tional details and placement of the 
major components. 

The die-cast metal box is mounted 
on the main chassis with four iin Whit¬ 
worth screws. Two of these screws can 
be seen in the picture and the four of 
them must line up with the correspond¬ 
ing holes in the chassis. Two more holes 
are needed at the bottom of the box 
and these must line up with the holes 
used for mounting, on the VFO wiring 
board. Finally, two holes are required 
for small rubber grommets, one at each 
end of the wiring board. These holes 


Here we have an inside view of the VFO . Note how 
the case is stood off the chassis with nuts used as 
spacers . Although not the same, a similar photo - 
graph appeared on page 53, of the October, 1966 
issue . To assist the constructor , we also include a 
diagram of the wiring board for the VFO . 


must also line up with similar holes in 
the chassis. 

The variable capacitor is mounted 
such that the spindle is on the vertical 
centre line of the box. The spindle is 
then located liin from the outside top 
edge of the box. If you use a Roblan 
capacitor and we suggest that you do, 
the most convenient way to mount it 
is from the top of the box, upside down. 

This arrangement calls for the mount¬ 
ing feet to be spaced from the box by 
about iin. We used the same technique 
as was adopted for the dial. Four 
screws iin long are fixed to the holes 
in the mounting feet, with a set of nuts 
being screwed up tight on the other 
side. Four more nuts are added to 
give a spacing of iin. The screws are 
then passed through four holes in the 
top of the box and four nuts hold the 
assembly in place. In fact, it is very 
difficult to do it the other way and to 
attempt it is not worth the trial of 
patience. 

(Continued on Page 143) 


POSITRON ICS 

Announces another, more sensitive, 
Australian voltmeter-ammeter. 

Voltage and current ranges follow a I, 3, 
10 . . . sequence from 10 mV to 1.0 KV 
and 100 nA to 10 A full scale. Input resist* 
ance is 10 Megohms per volt on the voltage 
ranges below I V and 10 Megohms on the 
1.0 V and higher ranges. Voltage drop on 
the current ranges, at full scale deflection, 
rises from 10 mV on the lower ranges to 
not more than 60 mV on the 10 A range. 
The instruments will withstand the rigors of 
portable and mobile application—and even 
student abuse. 

Accuracy is 3 per cent and resolution and 
repeatability 0.1 per cent 1 of full scale 
deflection. 

. . . and this is only the beginning. 

Contact POSITRON ICS 

12 MUNRO AVENUE 
CHELTENHAM, VICTORIA 
TELEPHONE: 93-1134 


ELECTRONICS Australia, February, 1 967 


55 

























































































IT’S WHARFEDALE QUALITY THAT COUNTS! 


What's in a name? For over thirty years 
WHARFEDALE speakers and speaker systems 
have been advanced in design ... the finest 
sound reproducers in every class proudly carry 
the WHARFEDALE name. The WHARFEDALE 
range is extremely wide; in every category or 
price, quality or size, WHARFEDALE sound is 
superior. 

WHARFEDALE's exclusive roll surround permits 
extended cone excursion in small or airtight 
enclosures to provide most effective bass 
response; high frequencies retain linearity due 
to the use of WHARFEDALE’s unique double 
diaphragm. Transient performance of WHARFE¬ 


DALE loudspeakers and speaker systems is 
remarkable — clarity and attack are parti¬ 
cularly obvious in all wide-range WHARFEDALE 
units. Ask for a free catalogue describing the 
complete WHARFEDALE range at your favourite 
audio store. 

The new WHARFEDALE “Linton” measures only 
19" x 10" x 10" and offers high fidelity 
sound reproduction with substantially linear 
bass response, extended H.F. performance and 
high sensitivity. Two completely new WHARFE¬ 
DALE speakers are featured in the “Linton” 
— an 8" bass unit and a tweeter developed 
from the famous WHARFEDALE “Super 3”. An 


entirely new surround, WHARFEDALE Flexiprene, 
reduces the basic resonance of the woofer to 
only 43 c/s. Overall frequency range of the 
“Linton” is 40-20,000 c/s., power handling 
capacity 10 watts R.M.S. and impedance 8 



HHHH 





Australian National Distributors: 


Head Office: 28 ElizaDem Street, Melbourne, Vic. 
Tel. 63 8101 (4 lines) 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. 
Tel. 92 3890 


IKIfflllSl 


INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
O’land: Sydney G. Hughes, 154-158 Arthur St.. New Farm. Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House. Smith Street. Darwin. Tel. 3801 
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FM-STILL A HOT SUBJECT 


The contents of "Forum" in the November issue and the 
leader in the January issue have inevitably prompted a re¬ 
action from FM supporters and it is interesting to analyse 
their further remarks. 

Conducted by the Editor 


Typical is a letter from C.W., of Box 
Hill, Victoria, who writes as follows: 

Dear Sir, 

The article in the November 
“FORUM” — “FM—Not in the foresee¬ 
able future” has aroused interest here in 
Victoria by the not inconsiderable num¬ 
ber of people who appreciate good 
reproduction of music. For myself, I 
have a wide range tuner (1700KC Inter¬ 
mediates), a 34-watt amplifier and five 
Wharfedale speakers (10 cu. ft for bass), 
but the restricted frequency range and 
noise on AM are very frustrating. 

1 hope that I do not misjudge you, 
but you appear to support the Broad¬ 
casting Control Board’s attitude to FM 
and in one place you state that observa¬ 
tions like—“Only the stroke of a pen 
blocked the establishment of FM Broad¬ 
casting”—“Are as unrealistic as virulent 
attacks on the wrong people” 

I wonder . . . apparently you do not 
know that the TV station on Mt. Dan- 
denong (A.B.C. station) has had a high 
power UHF transmitter there for some 
years, which was used when the Control 
Board conducted experiments in UHF 
TV. 

The transmitter is still there and, if 
the mothballs were removed and the dust 
blown away, it could be used at any 
time and with little expense for UHF 
sound broadcasting, taking the classical 
music programs for 3AR and 3LO as 
was done some years ago on VHF from 
Jolimont, Vic. (Then many people, like 
the writer, who went to the expense of 
buying imported VHF tuners could fit 
a simple converter and another antenna 
and be in business again.) 

Now—“How about that,” Mr Editor? 


What excuse can the board dream up 
for not using idle equipment to satisfy 
many people, and RECRUIT MANY 
MORE whose only weakness is a desire 
for a facility which is taken for granted 
in many other countries, some with 
populations, little, if any, larger than 
A ustralia’s. 

Yours Sincerely, C.W. 

In reply, I should perhaps begin by 
stressing that this journal, probably more 
than any other in Australia, has long 
championed the cause of high fidelity 
sound reproduction and has certainly no 
plans to modify this stand. That is why 
we devote so much space to audio equip¬ 
ment, to hi-fi component reviews and to 
records, as being the items of immediate 
concern. We are well aware that pre¬ 
recorded tapes are beginning to build 
up, in both spool and cassette form, and 
that these may demand an increasing 
amount of attention in the future. 

Frequency modulation type broadcast¬ 
ing, mono and FM, has an important 
potential role in the scheme of things 
and, as we have said before, it will in¬ 
evitably win a place on the local scene. 
When it does, you can rest assured that 
we will be pretty deeply involved. 

But, having said that, we would also 
stress the necessity of being realistic — 
otherwise we merely confuse the issue. 

Fundamentally, the opportunity to 
have a conventional VHF FM service 
was lost about seven years ago, when the 
Australian Broadcasting Control Board, 
after an inquiry, advised the Federal 
Government to re-allocate the relevant 
frequencies to services which seemed to 
have the greater need. Opportunity was 
taken to plan for a more generous tele¬ 
vision system and the subject was then 


looming so large in most people’s view 
that few took much notice of its impli¬ 
cations until the experimental FM 
transmitters were put off the air. 

At the time, we sought to have a 
partial FM broadcasting system retained, 
but to no avail. Though not put into 
so many words, the Government’s atti¬ 
tude was presumably that it was better 
to disappoint the limited number of 
current FM listeners than to encourage 
further patronage of what could never 
be more than a compromise service. 
Perhaps they could see the further 
complication that TV channels 3, 4 and 
5 would have the advantage of a poten¬ 
tial sound-only audience and might press 
for the odd-ball right to commercialise 
the advantage during non-video hours. 

Be that as it may, once the policy 
was implemented and television chan¬ 
nels re-allocated, it was too late to do 
much about it, other than “cry over 
spilt milk”— there has to be a limit to 
such activity 

On the credit side, it has to be ad¬ 
mitted that we have emerged with a 
pretty good television system with fewer 
technical and organisational problems 
than most. 

Even Raymond Allsopp, long the 
champion of VHF FM seems to have 
become reconciled to this view. In a 
letter to the Editor of “Financial Re¬ 
view” (P3, March 8, 1966) he seemed 
to reverse his long and heavy criticism 
of the board by the following statement: 

“Later, in 1960, the VHF band, 
long reserved for the service, became 
diverted to television broadcasting, and 
rightly so in the circumstances of 
television development and the huge 
public investment in equipment.” 

In “Forum” for November last, we 
presented a lengthy quote from a state¬ 
ment by the Postmaster General, made 
before the Federation of Commercial 
Broadcasters. The statement was very 
clearly picked out in italic type and the 
heading “not in the foreseeable future” 
was taken from the statement and dis¬ 
tinguished by quote marks. 

It should have been very clear, in 
short, that this was a report of a speech 
that had actually been delivered, not 
a statement of editorial opinion or policy. 

The editorial opinion which did fol¬ 
low was directed at those who, for one 
reason or another, take insufficient note 
of the hard facts surrounding the issue. 
We mentioned some of these: 

• Virulent attacks against departments 
and organisations not responsible for the 
present position. 

• Implications that the cessation or re¬ 
commencement of FM broadcasting is 
a simple decision, involving virtually the 
whim of the Postmaster General. 

• Failure to appreciate that the setting¬ 
up of a full-scale FM broadcasting 
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NEW! 


High Stability Quartz Crystal Oscillator 

DESIGNED AND PRODUCED IN AUSTRALIA 

TYPE XL601. RANGE 5MHz TO 20MHz 

The PYE Type XL601 Crystal Oscillator unit provides 
a High Stability R.F. source, in a hermetically sealed 
module of minimum dimensions. 

It is manufactured to your selected frequency within the 
range of 5 MHz to 20 MHz. 

Each module incorporates silicon transistors in the oscil¬ 
lator and buffer stages, to provide exceptional stability 
and load isolation, under varying temperature conditions. 
A variable capacitance diode, controlled by an external 
potentiometer, allows the output frequency to be adjust¬ 
ed symetrically about the specified value. 

Specifications: 

Frequency Deviation: ± .0015% maximum, with¬ 

in the range 0°C to ± 
60°C. 

Supply: 12 Volts D.C. 

Consumption: 9mA maximum. 

R.F. Output: 50 mV. into a 50 ohm re¬ 

sistive load. 

Harmonic Distortion: 5% maximum. 

Dimensions: 1.75” x 1” x 0.875” 

(4.5cm x 2.54cm x 2.22cm) 

Contact our nearest branch for full details. 

MettHHimc: P.O. Box 1M, Clayton.Phone 5444361 

Brisbane: 97 Meriraie Street, Sooth Brtibuc. 4*1571 

Sydney: 59 Arundel Street, Forest Lota. 445-4111 

Adelaide: 1 Ifortd Street, Adelaide. 23*3979 

Perth: 151-155 Brisbane Street, Perth.2S-433S 

Hobart: 141 Murray Street, Hobart. 3-3797 


STEREOPHONIC HI-FI AMPLIFIER 
plus TAPE RECORDER combined 

AS A HI-FI STEREO AMPLIFIER . . . 

Freq. response 20-20,000 cps. Separate treble and bass, giving boost and cut (+12 Db. —14 Db.). 10W music 

power per channel. (6W RMS per channel). Input for mic and ceramic P.U. Output impedance 7-15 ohms. 

AS A STEREO/MONO TAPE RECORDER 

jfc&k .. 

• 3 speeds. 

• Response 35-18,000 c.p.s. 


• Separate treble and bass. 

• Push-button operation. 

• Wow. flutter less than .15%. 


Model TR9 Stereo 

PRICE $216.00 Price includes two dynamic mics, tape and spool. 

Fully transistorised, transformerless output. Two built-in speakers. Price with two bookshelf speakers is $268.00. 
Garrard changer fitted with ceramic cartridge in matching portable cabinet, $57.00. Call in and hear, before 
you decide to buy anything else. 

MODEL TR9 MONO 2 Track $149.00 4 Track $157.00 

CLASSIC TAPE RECORDERS 

SALfS and SERVICE, 93B LIVERPOOL ROAD, SUMMER HILL, N.S.W. 

Telephone 79-2678 
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system would call for quite exhaustive 
investigation of commercial and tech¬ 
nical aspects, not in isolation, but re¬ 
lated to the broadcasting and television 
system as a whole. 

• FM, though capable of high-quality 
reproduction, does not exist primarily to 
serve hi-fi enthusiasts. Like other media, 
it is subject to majority pressures, which 
are certainly not in the direction of qual¬ 
ity and culture! 

These observations were (and are) 
made, not in the interests of taking sides, 
but because they appeal to the writer 
as matters of hard fact. If they appear 
to support the attitude of the A.B.C.B. 
we are left with the choice of accepting 
them, disproving them or dishonestly sup¬ 
pressing them. 

While we are at it, we may as well 
mention another “clanger” that is being 
bandied about by technical people who 
should know better: Television stations 
and receivers are operating satisfactorily 
overseas in the UHF band; there is, 
therefore, no ground for timidity in re¬ 
lation to FM which, after all, is only 
the minor component in a television 
transmission. 

What this glib statement completely 
overlooks is that television systems use 
the intercarrier method for transmitting 
and recovering the sound and this greatly 
diminishes the requirements for receiver 
oscillator stability. There is no parallel 
whatever between the situations. 

As far as directly solving the problem 
is concerned, the local Mullard Company 
has published papers giving some reason 
for optimism but which fall far short of 
demonstrating that UHF FM receivers 
can be produced in large numbers, in 
tunable, stable and reliable form. 

Some are optimistic also that the cov- 
erage of UHF transmitters will fall little 
short of comparable VHF transmitters. 
There seems to be enough contrary opin¬ 
ion overseas to challenge this view and 
certainly to make it essential to seek 
detailed technical confirmation. 

These were the reasons why, last 
month, we gave it as our opinion that 
supporters of UHF FM would have a 
hard task in securing its insertion into 
our system ahead of colour television. 
Again, this statement was made, not on 
any basis of preference, but simply as 
an opinion as to what seemed likely to 
happen in the present situation. 

Interestingly enough, a television sta¬ 
tion executive rang me to confirm my 


evaluation of the pressures which were 
currently building within the industry. 
He went on to mention another one: 
Television stations are constantly spend¬ 
ing money to replace aging technical 
equipment; they are currently facing the 
choice as to whether they should buy 
monochrome equipment, which could be 
rendered obsolete by colour, or to buy 
colour-oriented equipment from which 
they might not get reasonable return. 

Finally, there is a point in C.W.’s 
letter which I think calls for closer ex¬ 
amination: Why not use an idle trans¬ 
mitter to provide an FM signal for those 
who want it? 

Let’s say that the Government did just 
that. And let’s say that, in our corres¬ 
pondent’s own words, they managed to 
“RECRUIT MANY MORE” listeners to 
the station. 

How long would it be before letters 
began to appear in the Press and on 
the tables of parliamentary representa¬ 
tives; letters along the line, “I spent so 
much on acquiring an FM tuner/con¬ 
verter and what do I get? One lousy 
program!” 

Yet again, the build-up of an audience 
with equipment to listen to a particular 
transmitter, operating at a certain fre¬ 
quency and on certain standards, could 
easily obligate the Government to main¬ 
tain the frequency and standards, despite 
the emergence of better but subsequent 
practice. 

Unless I miss my guess, this is precisely 
the reason why the experimental FM sta¬ 
tions have been expressly forbidden to 
simulate entertainment programming. 

It is probably the reason, also, why 
the Government is apparently opposed to 
the use of sound-only TV tuners. The 
emergence of a sound-only audience 
could well produce the demand by coun¬ 
try TV stations, in particular, to cater 
commercially for their sound-only audi¬ 
ence during non-video hours, leading to 
strife when the stations choose to substi¬ 
tute a morning movie for the Music 
Lovers* Hour! 

In isolation, odd stations catering for 
fractional audiences at odd times of the 
day and night might seem harmless, even 
logical. But, taken together, they add 
up to programming and administrative 
chaos. 

If we’re going to have a service, be 
it FM. colour TV or anything else, it 
should be a planned and complete ser¬ 
vice, not a bedlam of bits! B 


WHY 

COMPONENT 

STEREO? 


Component Stereo High Fidelity 
in its simplest terms is a phono¬ 
graph offering the highest quality 
sound possible. 

Therefore, because the compo¬ 
nent parts are not all assembled 
together in one cabinet at the 
factory, flexibility of placement 
on your bookshelves, desk or 
built-in furniture makes them the 
home planner’s dream. 

No longer the expert's domain 
—a basic component stereo sys¬ 
tem can be set up and operated 
in no time. You simply plug the 
units together! 


WHY 

U.R.P. 

COMPONENTS? 


Because we at U.R.D. take pride 
in ensuring that whether it be 
individual components, or a com¬ 
plete stereo system — the end 
results will be to your complete 
satisfaction. 

One of our most popular sys¬ 
tems has been the following 
combination:— 


(a) LAB 80 Automatic Transcription Turntable. 

(b) Rogers Cadet III Amplifier. 

(c) 2 Goodmans Maxim loudspeakers. 




Other systems available from 
£100 ($200), so why not call and 
discuss your sound requirements 
with our staff of experts. 

Custom installation—our 
specialty. 


(U>RD 


Full technical information & illustration on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street, Angel Arcade, Sydney 
Telephones: 28-3718, 28-3926 

OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 


P.M.G. WARNS ON RADIO TELEPHONES 




The Postmaster-General, Mr Alan 
Hulme, said recently that he was con¬ 
cerned at the number of unlicensed, 
technically inferior walkie-talkie sets in 
use in Australia. 

He warned users of these sets that 
they were breaking the Wireless Tele¬ 
graphy Act. The penalty for using radio 
equipment for the transmission and 
reception of messages without a licence 
was imprisonment for six months or a 
fine of up to $100. 

Mr Hulme said that a number of 
these low-powered, short-range mobile 
radio telephone units—commonly known 
either as walkie-talkies, or handphones 
—had been imported and sold in Aus¬ 
tralia during the past 12 months. 

Many of them could not, in fact, be 
licensed, because they did not meet the 
standards laid down under the Wireless 
Telegraphy Act and Regulations. For 
one thing, many were designed to oper¬ 


ate on a frequency that caused inter¬ 
ference to essential services concerned 
with the safety of life and property, as 
well as the reception of normal radio 
and television broadcasting. 

Mr Hulme said that people contem¬ 
plating the purchase of radio telephone 
units should satisfy themselves before¬ 
hand Chat the equipment would be 
eligible for an operating licence. Import¬ 
ers should note that only radio telephone 
units which met Australian Post Office 
approval may be licensed in the country. 
Claims by overseas manufacturers that 
licences were not necessary should be 
disregarded. 

Embarrassment to importers, retailers 
and purchasers could be avoided if lic¬ 
ensing eligibility for any of these units 
was ascertained before import orders 
were placed. Information on licences 
could be obtained from the Radio 
Branch at Post Office Headquarters in 
any State, Mr Hulme said. 
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^fergusonE (k) MATSUNAGA 



Portable Model 


FERGUSON TRANSFORMERS 

Proudly Present 

VARIABLE Voltage Transformers 

By 

MATSUNAGA 


FEATURES INCLUDE: 


• TROUBLE FREE BRUSH GEAR 

• SMOOTH CONTROL, LINEAR THROUGHOUT 320 DEG. ROTATION 

• T0R0IDALIY WOUND 

• ACCURATELY CALIBRATED DIRECT READING DIAL 


• HIGH EFFICIENCY - LOW NO LOAD LOSS 

• GOOD REGULATION 

• RUGGED CONSTRUCTION 

• INDIVIDUALLY TESTED AND PACKAGED 


Also available from stock are types suitable for 415 volt 50 C.P.S. single or three phase operation — manual 

or motorised control. 


SPECIAL TYPES MADE TO ORDER 


TYPES LISTED BELOW ARE SUITABLE FOR 240 VOLT 50 C.P.S. INPUT: 0 • 280 VOLTS OUTPUT 


r” - " —— • — 1 ——1 

STAND TYPE: Also available in panel mounting 

MODEL 

WATTS 

AMPS. 

SD280.8 

200 

0.8 

SD281.25 

300 

1.25 

SD282.1 

500 

2.1 

SD285 

1,000 

5 

SD288.2 

2,000 

8.2 

SD2812.5 

3,000 

12.5 

SD2816.6 

4,000 

16.6 

SD2820.1 

5,000 

20.1 

SD2825.06 

6,000 

25.06 

SD2829.19 

7,000 

29.19 

SD2833.36 

8,000 

33.36 

SD2841.70 

10.000 

41.7 


““ . 

MINIATURE TYPE: PH— panel type; SD—stand type 

MODEL 

WATTS 

AMPS. 

PH280.5 

50 

0.25 

PH281 

100 

0.5 

PH281.5 

150 

0.72 

SD280.5 

50 

0.25 

SD281 

100 

0.5 

SD281.5 

150 

0.72 



PORTABLE TYPE: 

With fuse. 

■■■■' 1 1 1 

voltmeter, etc. 

MODEL 

WATTS 

AMPS. 

C282.1 

500 

2.1 

C285 

1,000 

5.0 


C288.2 

2,000 

8.2 


mummmmesmsamssmsme& 
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ADELAIDE: Wm T. Matthew: 23-6202 
BRISBANE: Keith Percy and Co.: 51-5461 
CANBERRA: Errol Nazer. 9-0325 
MELBOURNE: A. H. Nicholls: 42-6897 
PERTH: Athol M. Hill: 21-7861 
HOBART: Associated Agencies: 21843 
LAUNCESTON: Associated Agencies: 21-317. 


FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSWOOD, NSW 40-0261 



CATALOGUE 


Please send a Ferguson Catalogue □ Matsunaga Catalogue □ 

NAME .. 

ADDRESS . 

—-• • ... EA2-67 
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The Serviceman 


FROM HERE, THERE , AND EVERYWHERE 

Nothing much of an intriguing technical nature has happen¬ 
ed in the past few weeks, so I have decided to take this op¬ 
portunity to catch up on some of the shorter items—including 
some letters—which have accumulated over the past few 
months. I hope the comments will prove just as interesting, in 
their own way, as the more usual stories. 


And, as many people have discovered, 
producing a receiver with significantly 
better performance presents a lot of 
problems. 

To change the subject, here is a fur¬ 
ther brief comment about portable tape 
recorders and the batteries for same. 
Readers will remember that I recently 
spent quite a lot of time investigating 
the use of nickel cadmium batteries in 
place of the sealed lead-acid battery 
normally supplied with some brands. 

A significant point about this investi¬ 
gation was that I was compelled to 
undertake it because I could find no 
one on the local tape recorder scene who 
could supply any information on the 
subject, or who would even admit that 
such an arrangement had any advantages. 

Recently, however, I came across a 
beautifully printed full colour sales bro¬ 
chure for the same brand of recorder 
on which I had done all the work. 
Printed in Europe, but in English, it 
described the latest models and acces¬ 
sories from this manufacturer. And it 
tr* t. (XT . , c . r was a very pleasant surprise indeed to 

First off I want to refer to one of my waves but strong enough not to split discover that this manufacturer was now 

items in the November issue last year, and tear with use, then distortion should offering the alternative of a nickel-cad- 

This concerned faults in car radio be kept to a minimum. I kept in mind m j um battery _ and made up of five 

speakers, of which I related one as being the limited frequencies broadcast by the s j ze ce u s accommodated in exactly 
typical. Briefly it told how a speaker, stations and the road noise of the vehicle, ^e same manner as I had used, 

mounted under a near-horizontal dash- “Further to this my family is in the And, while I would hesitate to sug- 

board grille, had collected a quantity of drive-in theatre business in a coastal gest that this move on the part of the 
fine dust at the apex of the cone which town w here the external car speakers are manufacturers was the result of any- 
had then been filtered through the dust continually exposed to the corrosive salt thing I wrote in past articles, I feel 
cover by the cone vibration, eventually a j r Until recently the operator frequent- pretty sure that it was the result of the 
ruling the annular gap and rendering the j y replaced corroded speakers and volume same problems I — and my customers 
speaker useless. potentiometers. On his own initiative he — had encountered; the totally unsatis- 

In concluding the story, I ventured began to put the replacement speakers factory performance of the sealed lead- 
the opinion that the only real answer and volume controls in plastic bags. Al- acid batteries previously supplied, 
was to revert to vertical mounting, such though it is too early to quote figures, j n any case> j t j s V ery satisfying to 
as on a box on the bulkhead, the ob- it would appear logical that there ought realise that one’s own investigations have 
vious acoustic disadvantages of this not- to be quite a reduction in corrosive ^ runningpa?aHelto^ one which i! 
jr — effects and hence quite a saving. finally accepted. 

“I hope this is of some interest.” My next comment concerns a hoary 

Well thank you, Mr A. R. G. and the old chestnut which has been thrashed 
had letters from three of them —plus, I comments are certainly of interest, both out in these and other columns many 
understand^ some phone calls to the to myself and, I imagine, to readers. I times in the past, and which I thought 

shall certainly take the first opportunity had died a natural death; 3-D movies 
to try it. and/or TV. 

Regarding one of the other letters, Unfortunately it seems that, with 
from Mr C. R. A., it is worth noting monotonous regularity, someone “dis- 

___ __ one respect in which his experience dif- covers” or “invents” a new system of 

of Laverton, Victoria; another from Mr fered from mine and other readers. In 3-D and the public is treated to a rash 
C R. A., Darwin Northern Territory; his case, the effect of the dust was to of publicity which usually turns out to 
and yet another from Mr A. R. G. of abrade the voice coil wir e until it was be a fizzer. , , 

- — letter w °rn completely through. Well, at least I was prompted in these thoughts by a 


withstanding. 

However, I reckoned without the in¬ 
genuity of my readers. In short order I 


editorial offices — all offering essentially 
the same solution. (I had intended to 
publish this information earlier, but lack 
of space has prevented this until now.) 
One of these letters was from Mr W. 


Geraldton, W.A. This last - , . , . , , . , 

sums up comments of the other readers this may be an easier fault to find than par which appeared in a recent local 
fairly well, so I will quote a portion of it. T J 

“Your last story dealt with a car 


some that I experienced. 

Looking at the comments generally it 


TV program magazine. I quote: 


SDeaker that had become cloeeed with a PP ears that Ihe onl y element in doubt 
speaker that had become clogged with js (he ability of the sound to penetrate 

the plastic. All the correspondents ap¬ 
peared to be aware of this but, in the 
light of practical experience, seem to feel 


dust, mainly because of the horizontal 
mounting position on the dashboard. You 
gave the impression that you could see no 

solution.in fact you say ‘ as far h , - negIig i ble 

as I could see there was only one real __ A __® _ 


in this class of service and a small price 
answer, to mount the speaker essenti- . r ^ .r 

oilV iiv thon wi^ntoiiv to PW _ for th ® protection which the 


ally vertically, rather than horizontally , E : Affords 
. . .» and go on to say, in the next . 

paragraph, ‘On the other hand unless s ’ 


would agree that this 


pautgmiiii OH me uiuci xmnu se ems reasonable approach, although 

someone can solve the dust problem it j havfi , 0 confir ^ it in practice . 


(the mounting position) is not likely to 
remain popular for long.’ 

“A few years ago I fitted a car radio 
in my father’s late model car and the 
problem of dust occured to me. We live 
in a dusty country town and go on the 
occasional duck shoot on unsealed roads. 
To overcome the problem I decided to 
put the speaker in a plastic bag, seal the 


yet to confirm it in practice. 
However, one comment bv Mr A. R. G. 
should, perhaps be clarified. He savs, 
“I kept in mind the limited frequencies 
broadcast by the stations ...” 

This is likely to raise a howl of 
protest from the broadcast stations, who 
could rightly point out that thev are 
capable of working at least up to lOKHz, 
and possiblv beyond, assuming the pro¬ 


mouth around the speaker leads, and gram material contains such informa- 


mount the speaker in the normal posi¬ 
tion. 

I reasoned that as long as the plastic 
bag was thin enough to transmit the air 


tion. The real limitation is in the 
average receiver, particularly car re¬ 
ceivers, which start to roll at about 
3KHz and are well down by 5KHz. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
Ail work guaranteed 

BILL TURNBULL 

II ELLALONG ROAD. 
CREMORNE, N.S.W. 90 4825 
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• No expensive test equipment • Everything fits. 

1964 RF Transporta 7. Complat# kit—Ha. 640: $43.30. 
Portable car radio. Identical to 640 abova, plus astro switch 
and cor coil, ate. No. 642: $46. 

(Writs for booklat on 640 and 642.)_ 

HI-FI BROADCAST 
TUNER UNIT 

4 TRANSISTORS 

R.F.. mixer, I.F.. pwr. dectr. 
stages. Adjustable aerial coup¬ 
ling. Will fit any dial drum size. 
Supplied as illustrated. No. 
659C. $24. W red and tested. 
No. 659D, $1.50 extra. Printed 
circuit No. 659. $2.50. 

Size 6in Ig. x 3*4ln w. x 2Uln 

h. 

Postage 10c. Write for blueprint 
list of parts. 


IMPROVED BATTERY SAVER KIT 

4*/i, 6 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi- 
milliamps 100. Hum-free operation. 
J'/jin I. x 2‘/jin w. x I Vain h. No. 
16.50 fooit lOel. 
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TRUVOX TSA-100 ... A HIGH FIDELITY STEREO AMPLIFIER 
AND COMPLETELY SOLID STATE 


TRUVOX 


ELECTRONIC FLASH 

Part No. 

695 Printed circuit board .. .. $2.50 

124 Transformer 100 joule .. .. $8.00 

125 Trigger transformer. $2.00 


COILS & IF't 455 Kc 

Aer, R.F. osc. and IP's . .. $1.79 ea. 
Ferrite Aer $2. 

Postage 10c. Write for details and price 
Part 265 Universal Tape OSC coil, 
$ 6 . 


PRINTED CIRCUITS 

From your drawings. Price: $10 set up charge plus 30c for 
each print 5 sq. in. and under. For prints over 5 sq. in., add 
2c per sq. in. Drilling, plating, coding, price on application. 


PERSONAL PORTABLES 
Range 30 miles, 200 2 TRANSISTORS 
with short aerial 
and earth. Ear¬ 
piece only, no 
speaker. Wired 
ready to usa, No. 

666D, $10. 

Postage 20c. 

Do-it-yourself kit, 

No. 666C, on app. 

1 TRANSISTOR—1 DIODE 
582 Do-it-yourself kit .. $5, post. 10c. 
593 Wired ready to opereta, $6, post. 

10c. 


NEW PRINTED CIRCUITS 

Part No. 

675 HI-FI FIVE WATT amplifier $2.50 

684 Preamp. Electronics 65 P.10 .. $2.50 

685 Preamp.—Electronics 65/PI2A $2.50 

686 Preamp.—Electronics 6S/PI2B $2.50 

689 Philips pre-amp.$3,00 

690 Philips 10-watt amp.$2.50 

691 Philips 10-watt power supply $2.50 
694 S/W Receiver E.A. 66 R4 $2.50 
591 30 W.P.A. Amplifier .. .. $3.50 
606 Mullard 10/10 Stereo, pr. .. $6.50 

608 Mullard WB Tuner.$3 

669 R. and H. Tape Recorder .. ..$3.20 

Many others. Write for full list. 
Sales Tax included. Postage 10c. We 
can supply any R.H. Printed Circuits. 


HEW AUDIO AMPLIFIER 

4 transistors. 

1 a or 1 watt. 

Small size: cab¬ 
inet 3" x 2" x 
1" plastic. Suit¬ 
able crystal P./ 
up. Intercom., 
microphone rad¬ 
io. etc. (9 volt) 

Do-it-yourself kit 
Wired ready for 


NEW TRANSISTOR PREAMP KITS: 
LOW IMP. input 2 trens. 672C $4 40 

Wired ready for use, 672D.al 

HIGH IMP. silicon 2 tran. 680C $6.50 

Wired ready for use. 480D.$8 

HIGH IMP. silicon 3 tran. 682C .. $8 
Stereo. 


TECHNICAL SPECIFICATIONS 


IMPROVED 
30 WATT 


12v. All Transistor 
P.A. AMPLIFIER 

No. S9B—Complete Kit of porta to 
smallest screw. $57. No. 454 — 

Wired ready to operate, $40. Freight 
extra. Size: 4in w. x 3in h. x 8iin 
d. Weight 411b, 


STEREO 


MULLARD 12 transistor 

S watt x 5 watt. 

Distortion ’a of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output IS 
ohm speaker. 

12in Ig. x 7in d x 4in h. 

Pre-Ampliher kit No. 616C $26.00 
2—5w Main Amplifiers No. 

675C $34.00 

1—5w Power supply No. 681C $14.00 
Steel chassis, plated No 649 $ 2.90 

COMPLETE KITS. nuts, screws. 

etc. No. 471C. $78.50 

Wired and tested. No. 4710. extra 
$5.00. Freight extra. Write for blue¬ 
print list of parts. 


INPUT SELECTOR 

P.U 1 50 mV «t 100 Kohms. R.I.A.A. 

P U.J 3 5 mV at 50 Kohms. R.I.A.A. 

TAPE 150 mV at 100 Kohms | 

TUNER 50 mV at 100 Kohms } flat Characteristic 
AUX 50 mV at 100 Kohms 1 
• ASS CONTROL 

Operates simultaneously on both channels, continuously variable. • t5 db to 
—15 db a! SO cos 

TREBLE CONTROL 

Operates simultaneously on both channels, continuously variable. * 15 db to 
— 15 00 at 14 Kcs. 

BALANCE CONTROL 

Fad i no one channel completely does not a fleet level ot other 

VOLUMK CONTROL 

Continuously variable, controls both channels simultaneously and includes ON/Off 
switch. 

FUNCTION SWITCH 

S-lects Stereo or Mono on all inputs Mono position parallels both channels and 
provides 20 watts Mono output from Stereo or Mono input. 

MONITOR SWITCH 

for instant A—8 comparison between signal source and taos recording 

SCRATCH FILTER 

A low pass filter, roll-off ot — 10 db at 12 Kcs. 

RUMBLE FILTER 

A high pass filter, roll-off — 4 db at 20 c.p.s. 

HEADPHONE OUTLET 

Loudspeakers automatically disconnected. Suits any impedance between 8 and 
600 ohms. 

INPUT AND OUTPUT SOCKETS 

AM on rear except headphone socket. 

TAPE OUTLET 

200 mV into not less than 22 Kohms. Mono or Stereo 

FUSES 

Both A.C. and O.C. circuits are protected. 

VOLTAGE SELECTOR 

100-240V. A.C. 40 - 60 cycles — 45 watts. 

DISTORTION 

Less than 0.25% at 10W. R.M.S. per channel at I Kcs. into 15 Ohm load ( f or — I db). 
POWER OUTRUT 

15 ohms R.M.S. 

15 ohmsI.H f.M. 

8 ohms R M.S. 

8 ohms I.H.f.M. 

4 ohms I.H.f.M. 

CROSS-TALK 

Better than—50 ob at t Kcs. 1. to R. 

FREQUENCY RESPONSE 

t or — i db. 15 cps to 30 Kcs. at i Watt. 

+ or - i db. 20 CPS to 20 Kcs. at 10 Watts. 

HUM AND NOISE 

y better than—55 db, 

Tape 

Tuner } better than —60 db. 

Auk I 

DIMENSIONS AND WEIGHT 

Including knobs and feet, width 16*. depth 61*. height 5A'. Weight 13 tbs. 

PANEL MOUNTING 

Cut-out »iie, 14f4*. X 3#*. Max. corner radius A". 


Now that Encsl Electronic* Pty, Ltd. is ths Australian Distributor for TRUVOX aquipmant, the price 
of the well-known Truvox TSA-100 fully transistorised stereo amplifier has baan slashed from $270 
to only $1561 Although the TSA-100 is one of the more expensive domestic stereo units available 
in the United Kingdom, its remarkable performance has baan rasponsibia for aver increasing sales 
in that competitive market. Already demand in Australia is exceeding all expectations (IRfif 
. . . for the Truvox TSA-100 is outstanding value for the reduced Encel price of HPSRFWa 

Excerpts from the TSA 100 review in the "Gramophone” 


"From the start the construction and finish of the 
Truvox TSA 100 inspires confidence” . . "In its 
case or when fitted in a cabinet, easy enough 
to do. the appearance is business-like.” . 

"An interior inspection also produced a favourable 
reaction; this amplifier is well made of good 
quality components and the physical layout shows 
thought and consideration both for those who 
make it and those who may perhaps later have 


need to service it" "I could find no audible 
difference at any reasonable domestic listening 
level between this amplifier and a very good 
valve design — with either type (electrostatic or 
moving coil) of loudspeaker" . . "After the 
listening tests the usual instrument measurements 
were carried out without finding any serious 
departure from the specification, which was in 
many cases exceeded" . "Another feather in 
the Truvox cap" . . . Geoffrey Horn. 


ENCEL PRICE 

$156 


A^ 

lOV/FR/Cd 

QVM/ry 

MNSwueno/v/ 






R.C.S. 

COMPLETE 

DOIT 

YOURSELF 

KITS 
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“The unveiling of a 3-D colour TV 
series produced much excitement in 
Hollywood,” reports James Bradford. 

“The first system to be produced in 
a compatible 3-D colour TV process was 
made in Evanston, Illinois, by the new 
Windsor Court TV production company. 

‘The series, a live-minute show titled 
Major Reach, will be promoted national¬ 
ly in the U.S. early in 1967. 

“Another 3-D process for TV being 
kept very hush-hush is said to have a 
depth of 25-feet illusion of picture.” 

Well now, have you digested that? 

If you have, and you can understand 
what it is all about — particularly the 
last bit—you’re a better man that I am. 

In fact, my first reaction was to sum 
it up in two words: phooey and gobble- 
degook. I still feel these words are ap¬ 
propriate, even though I have seen an 
item in “Electronics” (November, 1966) 
which may have given some substance 
to the story. It reads: 

“Despite the scepticism of such emin¬ 
ent scientists as Emmett N. Leith and 
Denis Gabor, some experts say the near- 
term prospects of holographic television 
appear bright. Sometime in 1967, in 
fact, one company plans to unveil a 
prototype of a commercial holographic 
TV system that would require no more 
than the six megahertz of bandwidth 
that’s needed for colour TV. 

“Says a top official of one research 
laboratory: ‘Give me 20 megahertz of 
bandwidth and I’ll build you a holo¬ 
graphic TV system right now — and 
without using a laser for recording or 
projecting a 3-D image. 

“The basic technology has been 
proved, adds the official. All that re¬ 
mains is the engineering for shrinking 
the required bandwidth—and that ap¬ 
pears to be well within our reach. 

“What’s more, he says, the prospects 
appear bright for the development of a 
consumer market for holographic TV 
within this decade, 

“What’s behind the recent spate of 
pessimism that surrounds holographic 
TV? 

“The men who have devoted years of 
basic research in the field, including 
Gabor — who’s considered the father 
of holography — reportedly would rath¬ 
er see it bloom in a scientific field, not 
for such entertainment as the broadcast 
of a Punch and Judy show.” 

Which is all very interesting and may, 
as I said, provide some substance for 
the story. Nevertheless, this substance is, 
in itself, pretty flimsy. Note particular¬ 
ly that the “Electronics” article, optimis¬ 
tic though it is, is still presented in the 
future tense whereas the program 
magazine has the whole thing signed, 
sealed and delivered, ready to present 
just as soon as a space can be found 
for it among the cowboys and Indians, 
private eyes, and space adventurers. 

Frankly, I just don't believe it. 

In fact, I’ll go further and say that 
I am highly sceptical of the claims made 
in “Electronics.” From what I know of 
holography the amount of information 
which has to be recorded, even for a 
single picture, is enormous. How all this 
is to be compressed into a conventional 
TV channel I cannot imagine. 

But, even assuming that this part of 
the problem can be solved, there are 
also problems of presentation, to say 
nothing of those of actually photograph¬ 
ing the original. According to the last 
report, a few months ago, the nearest 
anyone had come to making a holo¬ 


graphic movie was a laboratory experi¬ 
ment involving about eight frames; 
and even then the “movement” was 
faked, being more akin to animation or 
pixilation in concept. 

Finally, I am equally sceptical about 
the “consumer market.” Previous limi¬ 
ted experience in the motion picture 
field has shown that 3-D is essentially 
a gimmick device. Used in any other 
way its effect is too subtle for a great 
many people, who would have to be 
educated to appreciate it. 

To sum it up; I have heard a great 
many people express the wish that they 
could have TV in colour but I have 
never heard one express a wish for 3-D. 

And, finally, here is an interesting 
item I noticed in the Australian Post- 
Office journal. “Telegen.” Apart from 
its humour, the story also serves to re¬ 
mind us “city slickers” that country folk 
still face many communication prob¬ 
lems in this vast continent. The story 
describes a signal regenerator designed 
to improve signalling (calling) on long 
magneto lines. It goes on: 

“The unit detects a weak ringing signal 
and repeats it at full strength. It is for ; 
use on party lines where insufficient 
energy is available to operate a hell or j 
indicator, after the ringing current has 
been attenuated by the normal losses of 



Puzzle picture. Can you recog¬ 
nise this valve type? No prizes 
for the answer, but we will tell 
you what it is next month. 

the line. The unit is transistorised and I 
operates from a 32 volt lighting plant, j 
‘The first line selected for trial is con- j 
nected to the Wentworth Exchange in i 
South Western N.S.W. It consists of five 
parties, all situated on sheep stations 
located from 80 to 120 miles from the 
exchange. The line is a single-wire line 
of part privately erected construction ; 
made up of 10 and 16-gauge galvanised 
iron wire on cotton reel type insulators. 

“Prior to the installation of the regene¬ 
rator the first party had to manually 
repeat all exchange rings both inward 
and outward. In the first party’s absence 
the more distant parties have attempted 
to raise the exchange by: 

T. Removing the handle from the 
telephone generator so that the chuck 
of an electric drill could be inserted : 
and used to turn the generator. 

‘2. Connecting the output of a 32V- 
230V AC inverter to the line. 

“Neither of these methods is recom¬ 
mended. 

“The initial installation was so effici¬ 
ent that it would ring out every time the 
Flying Doctor radio trasmitter was oper¬ 
ated at the station where the unit was 
installed. This problem has been over¬ 
come and the trial installation is now 
performing satisfactorily/ H , 


CLASSIC 

TAPE 

RECORDERS 

MAGNETIC TAPE DIRECT 

from U.S.A. 

GUARANTEED QUALITY 

Money back if not satisfied. 

LOWEST PRICED 

tape in Australia. 

ALL POLYESTER BASE 

Except 7in 1200ft which is avail¬ 
able in both. Acetate and Polyes¬ 


ter. 

$ 

7in 1200ft Polyester . . . . 2.25 

7in 1200ft Acetate.2.00 

7in 1800ft Polyester . . . . 3.50 

7in 2400ft Polyester . . . . 5.00 

5Jin 1200ft Polyester .. .. 3.30 

5 i in 1800ft Polyester . . .. 3.90 

5in 600ft Polyester ^.1.60 

5in 900ft Polyester ..2.00 

5in 1200ft Polyester . . .. 2.80 

3 4 in 600 Polyester.1.80 

3in 150ft Polyester.56 

3in 225ft Polyester .60 

3in 300ft Polyester.96 

2 4 in 300ft Polyester.96 

7in Empty spool, boxed .75 

5in Empty spool, boxed . .55 

3in Empty spool, boxed . . .25 


Leader tape 1 cent per toot 

SPECIAL OFFER 

When buying 10 reels of 7in or 
5in tape you will receive one 3in 

FREQUENCY TEST TAPE FREE 

40-14000 cps. for tape head align¬ 
ment and frequency response test. 

SPECIAL DISCOUNT 

10 per cent reduction when buying 
5 reels or over of any mixed size. 
Postage, packing N.S.W. 50 cents, 
other States 80c. 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 
Telephone 79-2618 
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J. H. MAG RATH & CO. P T Y. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 32 3731 


YOU CAN ASSEMBLE YOUR OWN HI-FI FURNITURE AND SAVE MONEY! 

Magralhs carry all INSTROL Metal work etc., for all "Electronics Aust.” projects, etc. 


PLAYER STANDS (a, h*o 

Weil-designed stand which is large 
enough for most players and changers. 
Top surface measurements are 1544” x 
1444” and the height 3Vi”. An attract¬ 
ive one-piece lift-off clear perspex cover 
is available to match. Inside measure¬ 
ments of cover are 15” x 14” x 5V4” 
or 344”. 

RECORD STORAGE 
CABINETS 

Three sizes. No. 3 to match Cabinet 
475; No. 2 to match 450; and No. 1 
which is a general purpose cabinet. 
Available with or without legs. 


50 AMP/PLAYER 
CABINET (illus. at left) 

Compact and economical. Model 150 
will accommodate most types of ampli¬ 
fiers and players. It features a perspex 
:over with hinge-stays and fully venti¬ 
lated amplifier cornpartments. Size 
(without cover), 16»/4” x 12Vi” x 16V4”. 


Bookshelf speaker systems 
and Models 450 or 475 
make an ideal table or 
bookshelf setting. 


“INSTROL” Products are made, 
serviced and guaranteed by 
BROADWAY ELECTRONICS 
PTY. LTD., Broadway, NAW. 


Magraths carry the full range 
of Instrol Cabinets—Model 200. 
700, 600, 450 and 475. A com¬ 
prehensive catalogue of all In¬ 
strol Equipment Cabinets 
Speaker Enclosures and Ampli¬ 
fier cabinets are available on 
application. 


INSTROL - PLA YMASTER EQUIPMENT! 

Buy direct from the Victorian Distributors 


MAGRATH'S 


MODEL 200. Ample space in this cabinet to 
panel mount an amplifier and tuner, together 
with record player. The right end cabinet top 
is normally fixed, but it may be hinged for 
record storage. The cabinet blends well with 
any Instrol speaker enclosures or, if required for 
conventional stereogram use, there is sufficient 
room to fit up to 8in speakers at either end 
of the front panel. 


PLAYMASTER BOOKSHELF 
ENCLOSURE 

The enclosure itself is a totally enclosed 
box, as airtight as possible, and externally 
only 19V4” x 11 Vi” x 6V4”. Constructed 
precisely to the original “Elect. Aust.” speci¬ 
fications. and includes acoustic wadding, 
grille cloth, and foam inserted beneath the 
grille cloth. 


MAGNAVOX 8WR 

Developed as a joint effort by manufac¬ 
turers of the well-known Magnavox 
8WR and Instrol. Externally it is the 
same as the 10/12 Slimline enclosure, 
but the venting is achieved by three 
accurately spaced holes in the baffle. 
The cabinet back is solid without slots. 


D.P. ENCLOSURES 
EXTERNAL DIMENSIONS 

8” D.P. . . . 23Vi” high, 11” wide, 
lOVi” deep. 10” or 12” D.P. . . . 
30” high. 18” wide. 12” deep. 8” Slim¬ 
line . . . 2514 ” high. 14” wide. 5 7 /s” 
deep. 10” or 12’* Slimline . . . 2714" 
high, 1714” wide, 7” deep. 8” enclo¬ 
sures are approx. 9/16" panels and 10” 
or 12” are 44” panels. 
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High Impedan 
4-Channel 


by Anthony Leo 


Here is an up-to-date version of our Four Channel Mixer, 
embodying field effect transistors. Boasting input imped¬ 
ances of 5M it is capable of working with high impedance 
crystal and ceramic sources while maintaining the bass re¬ 
sponse inherent in these devices. It will mix up to four 
inputs with a total control interaction of only ldB. 


A four-channel mixer unit using sili¬ 
con transistors was described in the Feb¬ 
ruary, 1966, issue. This unit hadi inputs 
for two microphones of impedance up to 
50Kohms, although the microphone pre¬ 
amplifier gain was considerably reduced 
to obtain this order of impedance level. 
In practice an input impedance of 
50Kohms restricts the mixer to using 
dynamic microphones. 

Two pickup inputs were provided, each 
having an overall gain of unity. The in¬ 
put impedance in this case was 
500Kohms; about the minimum value re¬ 
quired to give reasonable low frequency 
compensation with crystal or ceramic 
pickups. These inputs could also be used 
with other high-level signal sources. 

High-quality dynamic microphones are 
available at modest cost and it was with 
this qualification that the design was 
considered acceptable. Notwithstanding 
the limited microphone input impedance 
of the mixer, the specification and per¬ 
formance were most satisfactory. How¬ 
ever, as a result of our recent work with 
field effect transistors, we decided to re¬ 
design the mixer unit. 

Although the microphone input imped¬ 
ance is the main point for attention, we 
considered it desirable to increase the 
pickup input impedance. To this end we 
substituted a FET source follower, sim¬ 
ilar to that described last month, which 
provides an impedance of about 
5Mohms. 

Whereas the passive pickup input of 
the 1966 design was suitable for higher 
capacity crystal cartridges, the overall 
bass response was severely inhibited 
with lower capacity crystal and ceramic 
cartridges, being as much as 12dB at 
35Hz. The increased input impedance 
will maintain a bass response to 35Hz 
with the low-capacity crystal and ceramic 
cartridges. 

Incidentally those readers who built 
the 1966 mixer could replace the orig¬ 
inal passive pickup inputs with the 
source followers while retaining the 
dynamic microphone channels. The 
series input resistors to the mixer stage, 
which were formerly 33K would then 
be 220K. The addition of the source 
followers provided an overall pickup 
gain of approximately 4, so the use of 
ceramic as well as crystal pickups would 
then be possible. 


However, it should be noted that the 
source followers operate from 9V where¬ 
as the 1966 mixer supply is 18V from 
two 9V batteries in series. The 9V 
source follower supply may be taken 
from the first battery to chassis. We 
would suggest also that the 9V tap be 
bypassed to chassis by a 50uF 12VW 
electrolytic capacitor. 

As in the original transistorised mixer, 
the microphone pre-amplifier is con¬ 
structed on a printed wiring board. The 
original mixer used an existing board, 
suitably modified, but it was not possible 
to use this same pattern for the new 
design. A new board has been prepared 
and the pattern is included in the article 
for those who may wish to etch their 
own boards. 

This board pattern may also be used 
for the stereo preamplifier described last 
month as there are only minor differen¬ 
ces of component values. However, care 
should, be exercised to ensure adequate 
shielding of th high-impedance input. 

The new microphone preamplifiers each 
employ a field effect transistor in a con¬ 
ventional configuration at the input, with 
magnification of the gate resistor by 


SPECIFICATIONS 

Four-channel audio mixer unit using 
silicon field effect and bi¬ 
polar transistors. 

Two high input impedance micro¬ 
phone channels for crystal and 
dynamic types, input impedance 
5M with a gain of 130. Response 
35Hz to 25KHz within 3dB. 

Two crystal/ceramic P.U. channels: 
Input impedance 5M, with a gain 
of 4. Response 35Hz to 25KHz 
within 3dB. 

Designed for nominal 250mV output 
level but will deliver more than 
3V RMS before clipping. Output 
impedance less than 10K. 

Mic. channels noise 48dB below 
250mV output; pickup channels 
better than — 60dB. Total har¬ 
monic distortion at IV RMS out¬ 
put 0.1 per cent. 

Maximum control interaction ldB. 

Operates from one small 9V battery 
with a current drain of 9mA. 



Complete unit with lid folded back. The mic. and PU input connectors 
are on the rear of this case, shown here on the right hand side. 
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THE BEST VALUE OF HI-FI MATERIAL IH THIS COUNTRY AT RECORDED MUSIC SALON 

1 Armstrong 222 10 watt per channel, 

■ r.m.s. amplifier, made in England 2 10” 
R&A Hi-Fi speakers made in England, 
Dual 1010 Hi-Fi turntable with Decca 
Deram diamond needle cartridge 

TOTAL PRICE, £115. \<tyy 

Armstrong 221 10 watt per channel, 

• r.m.s. magnetic input amplifier, P.E. 34 
turntable, made in Germany, belt driven 
hydraulic control lowering device, with Em¬ 
pire 808 cartridge, 2 Jordan Watts Hi-Fi 
loudspeakers, Frequency Response 20-20,000 
cycles, world’s most perfectly de¬ 
signed speakers for very small 
housmg cabinets. TOTAL PRICE 

^ Armstrong 226 10 watt per channel, 

** r.m.s. Integrated stereo tuner/amplifier, 
AM/FM, Garrard Lab. 80 turntable com¬ 
plete with Empire 888 cartridge, 2 Good- 
mans 10” Twinaxiette speakers. A <% JFfk 
TOTAL PRICE, £175. 5550 

A Fisher XA 100 stereo amplifier, 2 Good- 
** mans 12” Triaxiom speakers. Dual 1009 
turntable with Empire 888P Cart- A M |A 
ridge. TOTAL PRICE, £220. )44U 

C Two world’s finest compact loud- 
speakers, Jordan Watts, complete in 
beautifully designed teak, made of A 4 # A 
solid core stock, cabinets. \ 1 Q|l 

TOTAL PRICE, £80. ▼ - 

£ SCHAUB-LORENZ fully transistorised 
** 20 watt per channel, amplifier suitable 
for magnetic pickups. Dual 1019 hi-fi turn¬ 
table Empire 888E cartridge, 2 AAJ \fk 
Schaub-Lorenz 5” speakers unit \l|||ll 
combination. TOTAL PRICE £400 V VV¥ 

■T Armstrong 226 tuner amplifier, 2 Em- 
7 Pire Royal Grenadier Model 8200 Hi-Fi 
loudspeakers, PE. 3.3 turntable, A A A £ A 
with Empire 888 PE. -cartridge. \| 1 nil 
TOTAL PRICE, £580. ▼ 1 1 WV 

O P.E. 10 watt per channel, stereo ampli- 
O fier in beautifully designed cabinet, Dual 
1010 turntable, 2 8” Hi-Fi HecoAJQfl 
speakers. TOTAL PRICE, £90\|Q|j 

Q Oki 300D tape deck, Nordmende 3004 
^ Hi-Fi tuner/amplifier, complete with 
short-wave tuners, 2 Nordmende Hi-Fi 
loudspeakers complete in cabinets, A 

P.E. 34 turntable with cartridge. \ f till 
TOTAL PRICE, £350. yfVV 

1 A Leak Stereo 30 amplifier, 2 Good- 
■ ^ mans 8" Twinaxiette speakers. Dual 
1009 turntable with Empire 808A«)<%J 
cartridge. 

TOTAL PRICE, £167. 

1 | Maxamp transistorised amplifier, 

■ ■ Orpheus Silex turntable, Ortofon 

SMG 212 arm, Ortofon SPUGT cartridge, 

2 Wharfedale 12” Super RS/DD*J|f| 

speakers. \I|u|| 

TOTAL PRICE, £220. 

The same with Armstrong 221 £195 

The same with Dual 1009 turntable and 
Empire 888P cartridge. £210 

| ry The full range of Oki compact Tape 
■ ^ recorders always in stock. Also world 
famous tape recorders AMPEX Model 813, 

1153 and 1163, ready for demonstration at 
Recorded Music Salon. 

The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Hi-Fi material you 
require, and you will be delighted with our service. We will care pack and freight anywhere. 

RECORDED MUSIC SALON 23 JSE&SSr 

C. PINCZEWSKI TRUE FIDELITY Telephone: 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 
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overall negative feedback. Each P re- The complete circuit. That portion enclosed within the dotted border is 
amplifier has an input impedance of built ° n a printed wiring board. (See below) 

about 5Mohms with a gain of 28. How¬ 
ever, the additional gain of the mixer circuit is shown in figure 1. the signals can be derived from standard 

stage increases the overall microphone The low impedance level produced at gain control potentiometers without ap- 
gain to 130, giving a nominal sensitivity the input (point “A” in figure 1) due preciable interaction between the con- 
of about 2mV. to the feedback through resistor Rf, trols. 

If it is intended to use only dynamic plays an important part in the operation The input impedance of each input 
microphones the preamp inputs may be 0 f the mixer stage. The low impedance is very close to the value of its series 
shunted by 47K at the mic. socket. This ensures that the gain of the stage as input re 9 istor-Rl, R2, or R3, etc. Simi- 
wili improve the signal-to-noise ratio, seen by any of the inputs is virtually larly the gain of the mixer stage, for 
which is not quite as good as that of the independent of the impedance connected each signal, is given by the ratio be¬ 
low impedance transistor preamplifier of to the other terminals. This means that tween Rf and the series input resistor: 
the February 1966 unit. However, at 
—48dB we think that the noise level is 
quite acceptable. 

Those readers who consider that a 
signal-to-noise ratio of 48dB is unaccept¬ 
able may use the lower impedance pre¬ 
amplifiers of the 1966 mixer, providing 
that they do not require facilities for 
crystal microphones. In this case the 
signal-to-noise ratio will be 54dB. How¬ 
ever some changes to component values 
are required so that the preamplifiers 
can be operated from 9V. 

The base biasing resistor for the first 
transistor of each microphone channel 
(T1 and T2) should be changed from 
180K to 390K, also the collector resis¬ 
tors of T5 and T6 from 22K to 10K. 

The mixer stage should be of the current 
design, except that the series input re¬ 
sistors to the mixer stage from the 
microphone preamplifiers should be¬ 
come 220K. 

The mixing stage uses a single NPN 
silicon transistor type 2N3565 or BC108 
or similar. The stage is a conventional 
common emitter configuration with 
stable gain, low distortion and 
low input/output impedances provided 
by negative voltage feedback. Tne basic 
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signal 1 receives a gain of Rf/Rl, signal 
2 a gain of Rf/R2, and so on. 

In practice however, the value of 
Rf is modified by the shunting effect of 
the collector do-base bias resistor. Where 
the latter is high relative to Rf, as in 
the 1966 design, it oan be ignored. 

In the present design the value of 
the collector-to-base bias resistor is 1M 
and the shunting effect cannot be ignor¬ 
ed. As Rf is also 1M the total value of 
feedback resistance is the parallel-sum 
of 1M and 1M, that is 500Kohms. 

The maximum number of signals 
which may be mixed together with this 

PARTS LIST 

1 Metal case, 6±in x 4±in x 2in, with 
“biscuit-tin-lid " front panel. 

1 Printed wiring board, 67/p2. 

2 Miniature Resistor Panels (10 lug). 

1 Slide switch, 1 pole 2 position. 

4 Transistors, type 2N4360. 

5 Transistors, type 2N3565, BC108 
or similar. 

2 Microphone connectors. 

2 Pickup jacks. 

1 Shielded jack plug. 

RESISTORS 

Half-watt, 5 per cent: 2 x 150 ohms, 

2 x IK, 2 x 2.7K, 4 x 3.3K, 4 x 4.7K, 

1 x 10K, 2 x 22K, 4 x 82K, 2 x 
120K, 1 x 470K, 4 x 1M, 2 x 3.3M. 

4 100K log potentiometers. 

CAPACITORS 

2 .OluF LV plastic. 

3 0.1 uF disc ceramic. 

3 0.27uF disc ceramic. 

2 0.47uF disc ceramic. 

2 lOuF 3VW electrolytic. 

1 lOOuF 12VW electrolytic. 

MISCELLANEOUS 
t 9 V battery and connector; scrap 
aluminium for battery and output 
cable clamps; 4 x rubber feet; length 
of shielded cable for output lead; 
connecting wire; 4 knobs; nuts, bolts, 
solder, etc. 


This wiring diagram will assist with the general layout, resistor panel 
wiring, and general interconnections. Compare with the photograph on 

page 65. 


The basic mixer 
circuit . The fac¬ 
tors governing 
the circuit's be¬ 
haviour are dis¬ 
cussed in detail 
in the text. 


+ 9V 



Fi 9- 1 BASIC MIXER STAGE 


basic circuit depends upon the perform¬ 
ance required, but is fundamentally de¬ 
termined by the gain of the stage before 
feedback is applied. For a given open 
loop gain the maximum number of in¬ 
puts that can be used depends upon the 
input impedances and gains required for 
the signals, together with the noise, 
distortion and control interaction levels 
which can be tolerated. 

In general, the higher the gains re¬ 
quired for a given value of feedback 
resistor, the fewer the inputs which may 
be connected for a given set of noise, 
distortion, and control interaction 
criteria. Thus with the basic circuit 
shown in figure 1, excellent performance 
can be obtained when mixing up to 10 
medium impedance inputs. However, 
due to the above design considerations 
— which indirectly also control the 
overall gain of the system — this num¬ 
ber was not attempted in this design. 

In fact the number of channels is only 
four, two for microphones and two for 
pickups, which gives a control interaction 
of ldB. Even so, any combination of 


microphone and pickup inputs may be 
used. So long as the parallel sum of 
all the series resistors, to the mixer stage, 
is not less than 22K, the control inter¬ 
action level will be slightly less than 
ldB. 

However, if slightly more control in¬ 
teraction can be tolerated two additional 
channels may be added, either two 
microphone, two pick-up, or one of each. 
In this case the total control interaction 
will be 1.5dB, an increase of only 0.5dB. 

If more microphone channels are re¬ 
quired yet with a low control inter¬ 
action level, the earlier dynamic micro¬ 
phone preamplifier, suitably modified, 
could be added. This will provide a 
total of two crystal microphone and two 
dynamic microphone channels together 
with two pickup channels, the total con¬ 
trol interaction being about ldB. 

In the mixer stage of the present 
design the absolute value of feedback 
resistor is 500K and the input resistors 
for all stages are 82K, giving a mixer 
stage gain of about 4.6 times. Thus the 

(Continued on Page 131) 
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GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-t 18 Clarence St., city, and Liverpool Stores 
443 Concord Road, Rhodes. 73-0211 


PALACE 8-WATT 
STEREO AMPLIFIER 


SPECIFICATIONS: 

• Output Power: 8 Watts, 4 Watts per 
channel. • Frequency Response: 60 
to 15,000 cps ± ldb. • Harmonic 
Distortion: Less than 3 per cent. 

• Hum and Noise: 52 db below rated 

output. • Sensitivity: Phono 

(Crystal) lOOmV 250K ohm Tuner 
lOOmV. • Tube Complements: 12AX7 
x 1, 30A5 x 2, 1S315 x 1 (SHicon 
Rectifier). • Dimensions: 9iin x 61 in 
x 3in. • Weight: 5.11b. 

Price $32.50 


Please Note: Clarence St., city, and 
Liverpool Stores are open Saturday 
mornings. 


MANUALS 

Radio Servicing No. 1 $1.00 

Radio Servicing No. 2. $1.75 

Radio Servicing No 3.$1.50 

Fault Finding No. 4.$0.88 

Television Servicing No. 1 $1.50 

Television Servicing No. 2.$1.50 

Television Servicing No. 3 $1.00 

Television Servicing No. 4 $1.25 

Philips valve data Book New Issue $3.00. 

25c postage. 


TRANSISTOR MEGAPHONE 

r 


Miniature and handy. Can be used anywhere 
by anybody. Megapet PM-77 Transistor Mega¬ 
phone . . . Transistors: 3 pcs. Battery: Dry Cell 
(UM-)3 8 pcs. Acoustic Range: 100 metres. 
Height: 98 mm. Width 68mm. Overall length: 
170 mm. Weight: 550 g. (with batteries). 

Price $18.90 


MODEL SB-401 
PLASTIC CABINET 

Complete with 4in speaker. 

Price $4.00 


MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 
MIXER 


All four inputs accept standard two 
circuit Phone Plugs, while the output 
jack accepts a standard circuit Phone 
Pin Plug. 

SPECIFICATIONS: 

• Input Impedance: “Hi” Impedance 
for Crystal Microphone, etc. • Gain: 
Approximately 6 db. # Maximum In¬ 
put Signal: 1.5 volts. • Maximum 
Output Signal: 2.5 volts. • Output 
for Minimum Distortion: 2 volts. 

• Hum: 0. • Battery: 9 volts. 

Price $6.75 


Adequate for the education of children. 
Pick up the receiver and dial push 
number desired. 

Prioe $13.50 per pair 


KALTRO SVC 
TV-RADIO 
REMOTE CONTROL 
LISTENER 


This TV-Radio Remote Control 
Listener is a combination of an exten¬ 
sion speaker and a remote control 
station to regulate the sound of both 
the TV, Radio, Phono, or Hi-Fi set 
and the speaker incorporated in the 
Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio, Phono, 
or Hi-Fi set without disturbing others 
around you. Unwanted commercials 
can be easily cut off by merely turning 
down the control of the TV-Radio Re¬ 
mote control Listener. A modern 
designed plastic cabinet with easily ad¬ 
justable fingertip controls ideal for 
use in home, office and business. Com¬ 
plete with earphone, 20ft of lead wire 
and installation instructions. 

Price $8.75 


WRITE FOR FREE CATALOGUE AND 
PRICE LIST OF TOOL BOXES AND CHEST 
OF DRAWERS 


"PIPGRAS" HOLE PUNCHES 

“PIPGRAS*' Hole Punches arc made from 
Alloy Tool Steel, and cut clean and accurate 
holes in sheet metal. They make a smooth, 
perfect hole without reaming or filing. 

SCREW TYPE, ROUND 


Supplied with “UNBRAKO” High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 


Type Nominal 

Actual Water Pipe 

Pilot 

Price 

No. 

Size 

Size Size (I.D.) Drill S.ze 

Each 

32.S 

Viin 

0.507in 

_ 

Vi in 

$2.17 

40.S 

%in 

0.61 Sin 

Vi in 

5/ 16in 

$2.17 

48.S 

3 A in 

0.742 in 

%in 

5/ 16in 

$2.80 

56.S 

%in 

0.884in 

Viin 

4*in 

$3.80 

64.S 

lin 

1.008in 

— 

%in 

$4.10 

72.S 

1 Viin 

1.133in 

3 Ain 

Ynin 

$4.53 

76.S 

1/3/ 16in 

1.172in 

_ 

Miin 

$4.53 

80.S 

1 Vi In 

1.258in 

— 

44in 

$4.97 

88.S 

14iin 

1,382in 

lin 

7/ 16in 

$5.97 


With Heat Treated, High Tensile Steel Hex. 
Head Bolt and Nut. 


Cut holes in sheet metal up to 16 gauge. 
96. S lViin 1.512in — 9/16in $6.68 

112.5 1-Viin 1.762in lViin 9/16in $7.60 

128. 5 2in 2.014in lViin 9/16in $8.33 


BELLPHONE 


CHEST OF DRAWERS 

Three types of Galvanised Chests measuring 
17Vfein x 6%in x 1134in, containing 16 drawers, 
each measuring 6% x 3 3 Ain x 2Vfein. 

• TYPE C.D.l. With 16 undivided drawers, 

$7.00. 

• TYPE C.D.2 With 16 triple compartment 
drawers, $8.00. 

• TYPE C.D.3. With 8 triple compartment 
drawers, and 8 undivided drawers, $8.00. 

The Chests are finished in blue hammertone 
stoving enamel, are complete with identification 
cards and packed in strong corrugated canons. 
Provision is made for all units to be bolted 
together In tiers. 


CHEST OF DRAWERS TYPE C.D.4. 

A 17Vfeln x 6-Viin x ll 7 /fein Galvanised Chest 
containing 4 full-length drawers cahc measuring 
15 3 /iin x 6%in x 2Vfein. Finished in blue 
hammertone stoving enamel. $7.00. 
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A Control Unit 
for Model Trains 

Simple and inexpensive to construct, it uses a thyristor device 
to give smooth and powerful operation at realistic speeds. 

BY JOHN HORSFIELD 



The simplest form of speed control 
for any model-train layout is a variable 
resistor included in series with the track. 
This is the kind of control which is 
usually featured in many beginners’ train 
sets. The results obtained with such 
a control are far too unrealistic for any 
serious model-train enthusiast. As the 
control is advanced, the train starts sud¬ 
denly with a jerk. The speed control 
must then be returned towards the zero 
mark to set a reasonable speed for the 
train. 

Another disadvantage of the simple 
series resistor is the very poor regula¬ 
tion. As the train picks up a load, 
when carrying out shunting for example, 
the speed control has to be readjusted 
to maintain a constant speed. Similarly, 
if a load is dropped from the train, 
whether by accident or design, the 
simple control will cause the train to 
accelerate unless the control is once 
again reset. 

If an accidental short circuit is ap¬ 
plied to the simple series resistor type 
of speed control, because of a derailed 
carriage perhaps, the resistor is forced to 
dissipate a large amount of power due 
to the current flowing through it. This 
is particularly heavy when the control is 
set just below the maximum speed. To 
be able to dissipate this large power, 
the simple resistor has to be both bulky 
and expensive. 

The next logical step in the develop¬ 
ment of a simple speed control for 
model trains is the use of a variable 
transformer, or variac. The perform¬ 
ance of this type of control is some¬ 
what better than the series resistor con¬ 
trol, but the unit is large and expen¬ 
sive. 

When cheap and reliable transistors 
had been developed, the transistorised 
speed control was introduced. This uses 
a power transistor in series with the 
track, connected in the so-called “emit¬ 
ter follower” configuration. The speed 
is controlled in this circuit by varying 
the base voltage of the transistor using 
a potentiometer. This can be of a lower 
power rating than the resistor used in 
the simple series resistor type of control. 

The current through the transistor, 
and hence through the engine, is de¬ 



As may be seen from this schematic circuity the unit is simple and has 
few parts. It uses armature voltage feedback to extend engine torque at 
low speeds , and is fully protected from overload . 


pendent on the voltage between the 
base and the emitter of the transistor. 
As the load on the engine varies, the 
back EMF generated by its motor also 
varies. This changes the emitter voltage 
of the transistor and therefore modifies 
the voltage between the emitter and the 
base. There is thus a feedback effect 
which adjusts the current through the 
transistor to give an almost constant 
torque for the train. 

This is a vast improvement on the 
simple series resistor type of control. 
However, the regulation is still not all 
that is usually desired. To improve the 
control a complex circuit arrangement is 
required, which resembles a regulated 
power supply unit and is rather frighten¬ 
ing to the model-train enthusiast who 
is usually not an electronics expert as 
well. 

In response to a number of requests, 
it was decided to try to develop a con¬ 
trol unit for model trains capable of 


giving better results than the simple 
series resistor and transistor types of 
control, but which at the same time 
would be fairly simple and inexpensive 
to construct. 

The end result, we feel, is particularly 
good. We were able to control a typical 
00/ HO gauge loco from a scale speed 
of under five miles an hour to more 
than 60 miles an hour. In terms which 
may be more readily appreciated, the 
scale speed of five miles an hour rep¬ 
resents about 65 seconds to travel 4ft 
6in. Try this on your present controller 
and you will get some idea of what it 
really means. 

But slow speed is not the only feature 
of the system. While operating at this 
speed, the loco retains a high order of 
regulation. We loaded a flat car with 
a pint can of paint weighing 21b and 
allowed the loco to approach it at the 
scale 5mph. It bumped the car gent¬ 
ly and picked up the load with virtually 
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GOODMANS HIGH FIDELITY 



DESIGNED FOR MODERN LIVING 



For the first time, GOODMANS offer all the units you need for "component” 
high fidelity. Now you can buy your record player, amplifier and speakers ... all 
bearing the famous name of GOODMANS. As illustrated above, the components 
provide flexibility of placement on your bookshelves, desk or built-in furniture 
in a way that is convenient, unobtrusive and in perfect harmony with modern 
decor. 


GOODMANS MAXAMP 30 AMPLIFIER 

No bigger than a stout book, the MAXAMP 30 is a fully transistorised 
stereophonic high-fidelity amplifier using silicon transistors throughout. 
It will deliver continuously up to 15 watts of power on each channel 
and it looks as good as it is. In a polished wood cabinet with "Danish 
Silver” scratchgrain control panel, $258.00 (£129). Brief specifications 
are: Frequency Response: 20 c.p.s.—20 Kc.p.s. ± Vz db. Distortion: Less 
than 0.4% at 15 watts. Inputs: Mag. P.U., 3.5 m.v. at 47K ohms; Ceramic 
P.U., 50 m.v. at 100K ohms; Aux., 3 m.v. at 50K ohms; Tape, 150 m.v. at 
100K ohms. 


GOODMANS MAXIM LOUDSPEAKER 

Only lOVz" x 5V2" x 7 Vi" deep. Fantastic! 
but true—the smallest true high-fidelity 
loudspeaker system made. It is, in fact, a 
complete system in miniature. Like the 
Maxamp amplifier, the MAXIM speaker is 
little bigger than a book, but with really 
outstanding performance. Up to 8 watts of 
power. $89.00 (£44/10/-). 


GOODMANS RECORD PLAYERS 

Made by Garrard to do full justice to the Maxamp, these record players offer a 
choice of 10 different models for every application, private or professional. 
Housed in an attractive, dull-polished wood cabinet, it has a one-piece curved lid 
of tinted plexiglass. Priced from $73.65 (£36/16/6) to $178.43 (£89/4/4). 




For illustrated literature, write to the Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. Telephone 29-1571 


Interstate Representatives: VIC. D. G. Lockwood & Co. Pty. Ltd., 810 Glenferrie Rd., Hawthorn. 
QLD. A. E. Harrold Pty. Ltd., 23 Charlotte St., Brisbane. S.A. Stephen & Company, 53 Wyatt 
St., Adelaide. W.A. O. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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1 Front panel 3iin x 5\in, 
or as required. 

1 Toggle switch, DPDT. 

1 Fuse holder. 

1 2 amp fuse . 

1 Bezel assembly, large. 

1 12 volt 18 watt lamp. 

1 RF choke (see text). 

1 13-tag length of miniature 
resistor panel. 

1 Control knob. 

SEMICONDUCTORS 
1 C106Y1 thyristor. 


1 Diode type IN60A, 0A91 
or similar. 

RESISTORS 

1 3 ohms 10 watt. 

I 470 ohms t watt. 

1 IK ± watt. 

1 IK wire wound pot. 

1 5K miniature pre-set. 

CAPACITORS 

2 0.47uF 25 volt disc cer. 

MISCELLANEOUS 

Nuts, bolts, washers, wire, 
solder, insulating sleev¬ 
ing, etc . 


Rear view of the 
controller, show¬ 
ing all compo¬ 
nents. Power en¬ 
try leads are at 
right, output to 
track at left. 


no perceptible change in speed. Simi¬ 
larly, when the same load was dropped, 
there was no detectable increase in 
speed. 

We think any model-train enthusiast 
will agree that this is a really good per¬ 
formance. 

The heart of the project is a very 
simple circuit designed around a Gene¬ 
ral Electric economy thyristor, type 
C106Y1. The input to the unit is a 
rectified but unsmoothed DC obtained 
from a suitable low voltage transformer 
and rectifier unit. Most model train 
enthusiasts interested in this project will 

already have a unit of this type for use that the maximum possible current in cause of its large size (for electronic cir- 
with their existing control circuit. The the circuit cannot exceed five amps even cuits), a suitable lamp holder is bulky 
track and thyristor are in series and the with a short circuit across the track and and would make it difficult to mount all 
current in both is controlled by a simple maximum voltage developed by the unit, the components on a small panel. To 
low power voltage divider in the gate This j s well within the short-term surge overcome this, and also to save the 
circuit which adjusts the firing angle of ra ting of the thyristor. The two-amp expense of the holder, the lamp is wired 

fuse in the anode circuit of the thyris- in to the circuit directly. 



the thyristor. 

When the voltage applied to the gate tor does not blow for a short surge of 
of the thyristor rises to the gate potential this nature. 


the thyristor conducts for the remaining 
portion of the input half cycle pulse. 
The practical circuit which we de- 


The lamp should be connected into 
the circuit by using 16 or 18 SWG 
The lamp, which is also in series with tinned copper wire leads which will then 
the track, cannot have an immediate support the lamp. It should be located 


limiting effect on the current in the cir- so that when an overload is applied, it 
veloped 7o "carry out" these functions ^ cuit. This is because the lamp warms shines through the bezel on the panel, 
as shown. The voltage divider is made U P slowly as current starts to flow When soldering the wires to the lamp, 
up of three resistors in series. A 470- through it. As the lamp warms up it is essential that the internal connec- 
ohm fixed resistor is used to limit the because of an increased current through tions are not overheated. A hot iron 
maximum possible current which can lt > lis resistance increases. Before any should be used for as short a time as 
flow in the gate circuit. A 5K pre-set damage can be done to the thyristor, possible to make the joints, 
resistor is used to adjust the maximum therefore, the lamp will have enough The inductance of the filter choke is 
speed of trains controlled by the unit. A resistance to limit the current to a maxi- not critical and may be constructed by 
IK variable resistor forms the bottom mum .of two^amps under worst fault winding^ from 50 to 60 turns of 24 or 
half of the divider and acts as the main ~ ^ ** ” ^ 


speed control on the control panel. 

The IK resistor, the 0.47uF capacitor 
and the diode are included in the cath- 


conditions. This is equal to the DC 26 SWG enamelled wire on to a piece 
rating of the thyristor and can there- of ferrite rod about lin long by £in 


fore do no harm 
Should a fault occur within the unit 


diameter. 

The first turn should be held in place 


ode circuit of the thyristor to suppress itself which allows the current in the by insulating tape and the other turns 
transients which tend to be generated in circuit to rise above two amps for other wound on the *f rnt «L‘7° or ' h r r - e J 
the motor. Negative spikes which could than a short surge, the fuse will protect layers For this application, precise 
damage the thyristor are shorted out by *be thyristor, 
the diode. Other transients charge the If each ol 

capacitor which then discharges rapidly with a layout is to have its own trans- , 

through the resistor. Without this sup- former and rectifier unit, the filter choke *£^2 fJL assembly whi 

pression, the thyristor would be liable and capacitor (marked on the circuit ^ould 

to false and erratic firing, making speed diagram with asterisks) will not be neces- ° f ill? tinned sol 

difficult. *.« ““r, „■£' *3 ss^r&rsa - sr*£ 

b,£ EMF,*L“ t l5'b,"K ™™,Vro- ESS?’.nd'Sfer b “ rd . . 

duces avariation of the voltage which the controls. The filter is then essential When mounting the components on 
is developed L°“om the cathode com- to prevent false firing of the thyristors their panel, care must be taken not to 
Donems P This varies the voltage be- due to mutual interaction. In the ab- damage them. The leads from the com- 
Tween the gate and cathode of the thy- «nce of the filtering components the ponent should be ^Vbody" 5“ 

rktnr s»nH rhanops lt« firing anele in firing pulses from one unit could be i/iotn or an men trom tne ooay or it 

such a Erection Is to give a very nearly fed through the internal impedance of may be fractured. When soldering any 

such a direction as to give a very_nearty ^ supp ,* tQ trigger other unhs component, but particularly the thyris- 


winding is not essential and some piling 


constant torque for the motor. The en¬ 
gine is thus able to maintain an almost me laung vi me tamp was wnw-i. 1v a na : r w j r ; nff n ii ers to act 
coucttui rpeed «»«n unde, ch.n.in. lo.d »-J.^ecu,. .„ and , 


The rating of the.top ... chosen 8UJ* 


conditions. sate value iur me uiyusiui. n S a ie- , . nnlrklv as nnssihle 

The circuit includes three components suit, however, the lamp can never be “SJAV e x 0e riments with the 
TK fl ikroA.nKm ^n«>rotpH ohnv<> its normal ratine and Most or tne experiments witn tne 

Be- (Continued on page 83) 
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to protect the thyristor. The three-ohm operated above its normal rating, and 
resistor in series with the load ensures should therefore last indefinitely. 
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. . . makes sound sense 


NEW SONY STEREOCORDER 
FOUR-TRACK MODEL TC-260: 

Incorporates sensational radial XL-2 
speaker systems — an exciting new 
concept in stereo separation. Simple con 
trols. responsive to the most sensitive 
adjustment. Vertical or horizontal opera 
tion. Facility for public address, con 
nection to TV. tape recorder. AM/FM 
tuner and recorder player. Powerful 10 
watts output (5 per channel). Full T 
reel capacity. Complete-in-one portable 
and home, solid state stereo tape sys¬ 
tem. with automatic tape lifters. 



■ LISTEN — to the celebrated Sony sound — alive with superb 
detail. The soaring splendour of a cathedral organ. The endearing 
voice of a child. You hear every breathtaking sound as it really is. with 
Sony, yg LOOK — at the precise, functional design of every Sony 
model, with fingertip controls for maximum ease and efficiency. 

■ KNOW — that world-famous Sony is perfect for any recording 
or play-back situation. | THEN —take up a sound idea, and buy 
a Sony tape-recorder. Quality, with a price to suit every budget. 





These 
are at: 

recorders 

TC-260 . 

. $359.50 

TC-500A 

. . $428.40 

TC-135 . 

. $ 85.00 

TC-105 . 

. $214.00 

TC-900 . 

. $102.90 

. 


f The celebrated sound of 


SONY STEREOCORDER 
MODEL TC-500A: 

The Sony Supreme Sound System 
— a full fidelity, complete four 
track model with 2 full range 
•balanced satellite speaker sys 
terns 2 Sony F 96 dynamic probe 
microphones Covers the full 
sound spectrum audible to the 
most sensitive and trained ear 
Stereophonic and monophonic 
recording sound on sound. 2 pro 
fessionally calibrated VU meters 
Operates vertically or horizont 
ally. 


'SONYO-MATIC TC-135: Lightweight low 
priced 2 track mode! 2 speeds and full 
5 reel. Complete with highly sensitive SONY 
dynamic microphone. Instant stop facility 
Compact Weighs only 7 lbs. 


"SONY-O-MATIC TC-105. Ideal for classes 
conventions, public speaking, or just plain 
fun 3 spds. 4 trks Self-threading reel 
automatic retracting pinch roller and shut 
off 12 hours recording and playback. 


•SONY 0 MATtC — distortionless Sony automatic 
volume control system—a feature e»c!usive to Sony 


DISTRIBUTORS: JACOBY, MITCHELL & CO. PTY. LTD., SYDNEY. MELBOURNE. 


a S0NY-0-MATIC TC-900. Operates on mains k 
or battery. Complete with Sony dynamic B 
microphone, recording tape, battery. 2 r 
trks., 2 spds. Dynamic mic Case 
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1MHz SQUARE-WAVE GENERATOR 
using Integrated Microcircuits 

Our first project using the new low cost devices. Building it tvill 
give valuable experience as well as providing a high-performance 
test instrument. 

by Jamieson Rowe 



Integrated microcircuits or “ICs” 
have been a practical reality for some 
time now, although until quite recently 
high manufacturing costs have tended to 
keep them in the somewhat esoteric field 
of military, aerospace and industrial ap¬ 
plications. However, a few months ago 
the situation brightened considerably 
when significant developments were 
made in improving IC production tech¬ 
niques. 

The result of these developments is 
that the compactness, high reliability and 
ruggedness of ICs are now available 
at prices which are in many cases less 
than the cost of equivalent discrete- 
component circuitry. 

Fairchild Australia Pty. Ltd. recently 
released a range of three economy 
epoxy-encapsulated ICs whose prices 
even at the 1-99 unit rate are signifi¬ 
cantly lower than the component cost 
alone for equivalent discrete-component 
circuits. The FuL900 Buffer and the 
FuL914 Dual 2-Input Gate devices 
which are used in the project to be 
described in this article sell for onlv 
$1.05 each, while the FuL923 J-K Flip- 
flop device is only a little higher at 
$1.80. 

The devices are silicon and are of 
monolithic construction, manufactured 
using Fairchild’s patented Planar epitax¬ 
ial process. They operate from a single 
power supply of 3.6V plus or minus 10 
p.c., are guaranteed over a temperature 
range of 15-55 degrees C, and have 
typical propagation times of 12nS. 

Although designed originally for 
digital applications the Fairchild ICs 
are by no means suitable only for com¬ 
puters and other digital equipment. On 
the contrary, they can quite easily be 
arranged to perform a surprising variety 
of circuit functions—including those of 
linear amplification and voltage com¬ 
parison. 

The internal circuitry of the two de¬ 
vices used in the instrument described in 
this article are shown in figure 1. As 
may be seen in (a) the FuL900 Buffer 
is an inverting driver amplifier compris¬ 
ing three transistor and five resistor 
elements. The FuL914 Dual Gate has 
four transistor and six resistor elements, 
arranged so that each pair of transistors 
share a common collector load to form 
a positive-logic NOR gate. 

Note that the pin connections for the 
devices are numbered anti-clockwise, 
viewing from the top of the device. Pin 
8 is identified by a small dot of coloured 
paint—white in the case of the FuL900, 
and red in the case of the FuL914. 

The square-wave generator described 
in the remainder of this article uses 
three ICs, two of the FuL914 devices 


and one FuL900. It has been developed 
from a similar unit described bv D. E. 
Lancaster in the November 1966 issue 
of the U.S. journal, “Popular Electro¬ 
nics.” 

While simply constructed and low in 
cost as a result of using the new ICs 
the unit gives a standard of performance 
equal to that of costly commercial in¬ 
struments. It delivers high-quality square 


WHITE MARK 



F ul900 

(MEDIUM-POWER BUFFER) 

CIRCUITRY. AND PIN 


waves from less than 10Hz to over 
1MHz, with amplitude adjustable from 
zero to 3V. 

Rise and fall times are excellent, both 
being approximately 80nS; maximum 
overshoot and ringing are in general 
lower than the majority of CROs and 
probes used to observe the output. The 
output impedance is quite low—approxi¬ 
mately 100 ohms—and the unit is not 

RED MARK 



(MEDIUM-POWER DUAL 
TWO-INPUT NOR GATE) 
LOOKING FROM TOP 



E-A 1MHz SQUARE-WAVE GENERATOR 


RANGE 


OUTPUT 


FREQUENCY 




Front view of the new instrument, showing all controls. 
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X-101-D 
66-Watt 
Stereo 
Control— 
Amplifier 

$296 


If you are a very particular 
type of person-discriminating- 
uncompromising—then you are 
a FISHER man 



Controls: Input Selector (Tape Head, Phone, 
Tuner, Auxiliary and Tape Play positions); Mode 
Selector (Mono, Stereo and Reverse positions); 
Left/Right Bass (concentric) Balance; Volume 
(including AC off). 

• Sixty-six watts of music power (IHF) more than 
enough to drive the most inefficient of speaker 
systems to glorious volume. 

• Abounds in convenience and comfort features like 
the exclusive FISHER DIRECT TAPE MONITOR 
for correct monitoring during tape recording without 
disabling any control function for tape playback. 

• Equalisation switch for phone and tape provides 
accurate compensation for recording characteristics, 


Switches: Equalisation (Tape/Phone); High Filter 
(On/off); Speakers (On/off); Tape Monitor (On/ 
off); Loudness Contour (On/off). 


eliminates excessive high-frequency noise and restores 
the shape of the original wave form. 

• The power-derived centre channel allows a third 
speaker for “three channel” stereo or a remote 
monaural speaker. 

• A front-panel jack accepts stereo or mono head¬ 
phones. 

• Speaker silencing switch included. 


Complete range of FISHER amplifiers from $240. FISHER speakers from $86. 


I Fill out and mail this coupon for your full copies of I 
the FISHER handbook, available to readers of this 
I magazine without charge. Whether or not you know a . 
I great deal about high fidelity and stereo, you will find 
it invaluable in making buying decisions. 

Return to your nearest RCA office for literature and 
. list of dealers. 

NAME... 

ADDRESS ..... 

L_—_I 


RCA23X.FPM 
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RGA OF AUSTRALIA 
PTY. LTD. 

An Associate Company of the Radio Corporation of America 

SYDNEY.219 Elizabeth Street 

MELBOURNE ... 2 Stephenson Street, Richmond 

BRISBANE. 173 Ann Street 

ADELAIDE 99 Currie Street 

PERTH 280 Stirling Street 
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FgL914 


BC108.2N3565.etc. 


FgL900 



damaged by accidental shorts across the 
output. 

It should thus be particularly suitable 
for square-wave testing of audio and 
video amplifiers, and for adjusting the 
frequency compensation of attenuators 
and probes for oscilloscopes and other 
instruments. The basic circuit might also 
form the core for a more elaborate pulse 
generator instrument for digital develop¬ 
ment and general pulse work. Even as 
it stands it would no doubt be suitable 
for use as a “clock” generator. 

Figure 2 shows the circuit of the new 
instrument; as may be seen it consists of 
relatively few components apart from 
the three ICs and a silicon NPN tran¬ 
sistor type BC108 or similar. 

The square waves are generated by 
IC1 (FuL914), which functions here as 
a cross-coupled astable multivibrator. 
Only one transistor of each of the two 
internal pairs is used, the inputs to the 
unused elements (pins 2 and 3) being 
grounded along with the common 
emitter lead (pin 4). 

Decade range switching is performed 
by SI a and Sib, which select one of 
five pairs of cross-coupling capacitors. 
The frequency of operation within each 
band is adjusted by ganged pots R1 and 
R2, which function as timing resistors. 

R1 and R2 do not return to the 
+ 3.6V supply line in the usual fashion, 
but are taken to an output lead (pin 7) 
of the second FuL914, labelled IC2. The 
function of IC2 is to ensure reliable 
oscillation of IC1 on the higher fre¬ 
quency ranges. 

It is necessary to use IC2 because on 
the higher ranges switching transients 


LIST OF PARTS 

1 Case, 7±in x 5in x 4in, with “bis- 
cuit-tin-lid” front panel. 

1 Bracket chassis, 6in x 3in x 2in. 

1 Single section 2 pole 5 position 
rotary switch. 

1 Miniature power transformer, 240V 
primary to 9 V secondary. 

2 Toggle switches, SPST. 

1 Co-axial output connector. 

SEMICONDUCTORS 

1 FuL900 epoxy micrologic buffer 
(see note below). 

2 FuL914 epoxy micrologic dual 2- 
input gate (see note below). 

I Silicon NPN transistor, type 
BC108, 2N3565 or similar. 

1 Silicon diode, type IN 3193, 

OA605 or similar. 

RESISTORS 

1 390 ohm i watt. 

1 IK i watt. 


2 2.2K * watt. 

1 10K i watt. 

1 25K-25K (linear) ganged pot. 

1 500 ohm linear pot. 

CAPACITORS 

2 470pF LV plastic. 

2 .0047uF LV plastic or ceramic. 

2 .047uF LV plastic or ceramic. 

1 0.1 uF LV plastic or ceramic. 

2 0.47uF LV plastic or seramic. 

2 4.7uF 3VW electro or solid tan¬ 
talum (see text). 

1 lOOuF 3VW electro. 

1 lOOOuF 4VW electro. 

1 lOOOuF 16VW electro. 

MISCELLANEOUS 
Case handle and rubber feet; mains 
cord and plug; 14-lug length of minia¬ 
ture resistor panel; connecting wire, 
insulating sleeving, solder lugs, nuts, 
bolts, washers, solder, etc. 


NOTE: Types FuL900, FuL914 and FuL923 epoxy micrologic devices 
are available by mail order from Fairchild Australia Pty. Ltd., at either 
P.O. Box 151, Croydon, Victoria, or Suite 22, A.M.P. Building, Parramatta, 
N.S.W. 


immmmmmmmmmiim 
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can stop oscillation by driving both 
multivibrator transistors to saturation or 
“bottoming”—where both have very low 
gain, and are unable to re-start oscilla¬ 
tions. It is therefore essential to ensure 
that IC1 cannot remain stably in the 
“both bottomed” state to produce 
reliable operation on the higher ranges. 

IC2 does this by functioning as an OR 
logic gate. This simply means that it 
monitors the potentials of the two multi¬ 


vibrator collectors (IC1 pins 6 and 7)* 
and delivers 4-3.6V to the timing resis¬ 
tors R1 and R2 only if at least one of 
the collectors is not bottomed (i.e., at 
-j-3.6V). If both collectors fall to a low 
voltage, 1C2 immediately removes the 
supply from R1 and R2 to force them 
out of bottoming and allow oscillation 
to be restored. 

To function as an OR gate in this 
fashion IC2 is wired with one pair of 
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World Famous 

POLYPAKS $1 

Famous 1 dollar packs — brand new 
—no “rubbish.” Ideal for amateurs, 
beginners, servicemen, enthusiasts. 

1 30 carbon resistors, asst, i watt and 
1 watt, presets too, $1. 

2 20 asst, capacitors, 5 each paper, 
plastic, mica, ceramic, $1. 

3 20 silver mica capacitors, inc. 5 
per cent values, $1, 

4 20 styroseal plastic capacitors, 20 
per cent and 10 per cent, $1. 

5 100 assorted rubber grommets, $1. 

6 35 assorted I watt resistors (Eng¬ 
lish Erie) $1. 

7 25 assorted 1 watt resistors (English 
Erie) $1. 

Guaranteed A1 quality. Popular 
brands. 1 pack postage 4c (5d), 3 
packs, post free. 


NEW SIDAC 

(Silicon 

Symmetrical Diode) 


The SIDAC is a five layer semicon¬ 
ductor device (NPNPN) having two 
terminals greatly simplifying AC con¬ 
trol circuits. Being Bi-directional, one 
SIDAC can replace two SCR’s in con¬ 
ventional control systems. In addition, 
blocking voltages are less temperature 
sensitive in the SIDAC and since there 
is reverse direction, voltage transients 
do not injure the device. Current 
surges also are less damaging than 
those encountered in SCR’s as the 
current is not initially confined to a 
small area near a gate. The SIDAC 
is cheaper than comparable SCR’s. 
Wiring the SIDAC is simplicity itself. 
Either a parallel or series circuit may 
be used and a specially developed 
pulse diode is available with suitable 
pulse transformer. 

TYPE K5B20—Normal (R.M.S.) 

Circuit Voltage—240—R.M.S. 
Current Capacity—5 amps $4.25 
PULSE DIODE type K2C $1.00 
PULSE-TRANSFORMER $1.50 

Post Free — 

NOTE: A circuit is available for mak¬ 
ing a 1,000-watt Light Dimmer using 
the K.5B20, K2C, Pulse transformer 
and a few resistors and condensers. 
Write or call for a copy. 



WARBURTON 

FRANKI 


DOUBLE WOUND 

STEPDOWN 

TRANSFORMERS 

240/15 volts at 500 m.a. . $1.00 

Plus pack and post 10c. 

RECTIFIERS 

Bridge type, Contact Cooled, up to 
20 volts at 1.5 amps. $1.10 plus pack 
and post 5c. 

The above transformer and rectifier 
could be used together to make a low- 
voltage D.C. power supply. 




N2589 AMPLIBOX 
PORTABLE AMPLIFIER 

Ideal for Conducted Tours, Factory 
Inspections, shop demonstrations, etc. 

LEAFLETS and PRICE ON 
APPLICATION 


ROTA 

Portable 
Chest of 
Drawers 
TYPE PJCD 

Pushpull Lock prevents drawers falling 
out—may also be padlocked for sec¬ 


urity. 

PJCD/1 Undivided Drawers $7.90 

PJCD/2 Divided Drawers $8.70 

Also available Less Lock and Handle. 

JCD/1. $6.40 

JCD/2. $7.20 


Any of above plus 25c freight. 

Write or call for Free Literature on 
these and other Rota Products. 



PURCHASE ONE OF EACH AT 
THE CONCESSION PRICE OF 

$1.75 

THE TWO, inc. pack and post. 


MINIATURE LOW 
VOLTAGE ELECT¬ 
ROLYTIC 
CONDENSERS 

2 to 100 mfd in 6, 12, 25 and 50 V.W. 
Bags of 25 assorted. 

$3.50 Including pack and post. 


Ideal present for the whole family 

The BELPHONE 
HOUSE TELEPHONE 

Replica of P.M.G. handset—supplied 
complete with 50ft connecting wire 
and batteries. Ideal for connecting 
house to garage, room to room, barn 
to shed, etc. Loud bell in other phone 
when dial is pressed. Very clear 
speech reproduction. 

Set of two $13.50 Post Free. 


ELECTRONIC EYES 

Nicholls (Aust. made). Complete as¬ 
sembly consisting of Control Unit. 
Lamp Head, Buzzer, Connecting 
Wire, Staples, Screws and Spare Lamp. 
Will work across distances of up to 
25ft. Ideal for Door Alarms, Burg¬ 
lar Alarms, etc. 

$39.75 Plus pack and post 25c. 




• OPEN SAT. MORNING • Please include postage or freight with all orders. 
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its internal transistor elements as a NOR 
gate (pins 3 and 5 are inputs, pin 6 is 
output) followed by one element from 
the other pair as an inverter (input pin 
1, output pin 7). The input of the unused 
element of the second pair is earthed 
along with the common emitter lead. 

Transistor T1 couples the output of 
IC1 into the input of IC3 (FuL900). The 
transistor is connected in the emitter- 
follower configuration in order to pro¬ 
vide low loading on IC1. Suitable tran¬ 
sistors for T1 are the BC108, 2N3565 
or any similar NPN silicon type. 

IC3 acts primarily as an output 
driver amplifier, providing a low output 
impedance for the instrument and isola¬ 
ting IC1 and T1 from variations in out¬ 
put loading. However it also performs 
signal shaping, providing a final squar- 
ing-up of the signals fed to it from Tl. 

The output of IC3 is fed to the out¬ 
put connector via a 500 ohm linear pot 
which becomes the output level control. 
The impedance of the output circuit is 
sufficiently low that a simple uncom¬ 
pensated control may be used without 
appreciable signal rounding with the 
usual co-axial output cable lengths and 
loading conditions. 

The output coupling may be either 
direct or via a lOOuF capacitor, as 
selected by switch S2, enabling the out¬ 
put to be arranged either positive-going 
with respect to chassis (DC) or balanced 
with respect to chassis (AC). However 
note that as the capacitor is rated at 
only 3V it will be necessary to use an 
additional external capacitor if the out¬ 
put of the instrument is to be connected 
into a circuit floating at higher voltages. 

Power supply for the instrument can 
be from either the simple half-wave cir¬ 
cuit shown or from a 3V dry battery. 
The circuitry draws about 24mA, so 
that if a battery is used it should not be 
one with miniature or “Pen-light” cells. 

The transformer used in the prototype 
is a miniature type designed originally 
for transistor equipment “battery-saver” 
applications. It has a tapped secondary, 
but in this case the full secondary volt¬ 
age of 9V RMS is used. The rectifier 
diode may be type 1N3193, OA605 or 
any similar silicon unit. 

Before passing to a description of the 
mechanical side of the project there are 
a few points which should be made 
regarding capacitors. 

The electrolytic capacitors used in the 
circuit are marked with the correct work¬ 
ing voltage rating, and these figures 
should be closely followed in purchasing 
the components. Capacitors with lower 
voltage ratings will very likely overheat 
and cause early failure, while if units 
with significantly higher ratings are used 
they will tend to depolarise slowly and 
produce a gradual deterioration in per¬ 
formance. (The latter does not apply if 
the more costly tantalum oxide capaci¬ 
tors are substituted for the standard 
aluminium oxide type.) 

The accuracy of decade frequency 
range switching will depend almost 
entirely upon the multivibrator cross¬ 
coupling capacitors. With standard 10 
per cent types, the accuracy will be only 
about 15 per cent —- although for the 
majority of general square-wave testing 
applications this will probably be quite 
acceptable. 

If a higher level of accuracy is re¬ 
quired it will be necessary to use close- 
tolerance capacitors. Apart from being 
somewhat more expensive these may in 
some cases present problems in terms of 
availability. 



MAINS AND 
Tn3 193 ON/OFF SWITCH 


Using the above photograph and wiring diagram in conjunction with the 
circuit and the text it should be easy to duplicate the prototype instru¬ 
ment. The text explains precautions which should be observed in handling 

the microcircuits . 


The lowest range may present par¬ 
ticular problems as close tolerance 
electrolytics are generally not available. 
Probably the best course would be to 
use high-quality solid tantalum capaci¬ 
tors. We understand that Standard Tele¬ 
phones and Cables Pty. Ltd. have suit¬ 
able units rated at 5uF/3VW, and these 
may be ordered via the usual parts sup¬ 
pliers. The purchasing code number for 
the units is TAG5/3. 

As may be seen from the photographs 
the instrument is housed in the small 
case (7±in x 5in x 4in) used for many of 
our recent instruments. 

On the front panel the three controls 
are mounted along the horizontal axis, 
with the frequency and output controls 


WE 

SPECIALISE 

*7* ijv w 

TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 

Contact 

PEELS 9 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA. 


TELEPHONE: 51-4453. 
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at left and right respectively and the 
range switch in the centre. Beneath the 
controls are the on-off switch, AC-DC 
output coupling switch and output con¬ 
nector, in that order progressing from 
left to right. 

Inside the case the components are 
supported by an inverted bracket chassis 
which is fastened to the front panel by 
the three rotary control bushes. Most of 
the minor components are supported in 
turn by a 14-lug length of miniature 
resistor panel, which is mounted on the 
chassis alongside the miniature power 
transformer. Two lin screws with 
multiple nuts are used to stand the panel 
away from the chassis. 

Note that if battery supply is used in 
place of the mains supply the batteries 
can be mounted in the area otherwise 
occupied by the transformer and first 
filter electrolytic. Mounting could be 
either by means of a commercial battery- 
holder or via a small clamp bent up 
from sheet aluminium scrap. 

The wiring is fairly straightforward 
and should present few if any problems 
if the photographs and wiring diagram 
are used as a guide. The main points to 
watch are that components are not 
damaged and that signal leads are kept 
fairly short and away from the chassis. 

Before soldering the microcircuits into 
place, carefully bend the eight leads so 
that they will site themselves smoothly 
on the appropriate panel lugs, without 
fouling each other or the panel mount¬ 
ing screws. Do not cut any leads shorter 
than as supplied, and when soldering into 
place use a pair of pliers or an alligator- 
clip clamp as a heat-sink to prevent 
overheating of the component. 

With IC3, leads 1, 2, 6 and 7 should 





WSBBm 



Above are four oscillograms illustrating the performance which can be 
expected from the new instrument. At upper left is the output at 20Hz ; 
at upper right , 50KHz; at lower left, 500KHz; and at lower right , 1MHz. 
As may be seen the output up to 500KHz is excellent. 


be bent so that they do not contact 
either each other or any of the com¬ 
ponents. Leads to 1 and 6 of IC2 may 
be soldered together at the ends and al¬ 
lowed to project through one of the 
central holes of the panel providing they 
do not touch the panel mounting screw. 

When soldering T1 into place it is 
wise to observe the same precautions as 
mentioned above for the microcircuits. 
In general it is advisable not to cut any 
miniature component lead too short, and 
to take care to ensure that the component 
is not overheated during the soldering 
operation. 

Note that the power switch is mount¬ 
ed “American-fashion,” with “on” in the 


up position. This has been done so that 
the live switch lugs are less easily con¬ 
tacted—both by the hand when testing 
and by the case should one ever in¬ 
advertently open the latter with the 
mains connected (an unwise procedure 
in any case, but...). 

And that completes the description of 
our first project using integrated micro- 
circuits, a project which we hope will be 
of interest not only as an introduction 
to the devices but also as a means of 
obtaining a high-quality test instrument. 
When completed the unit should give 
many years of trouble-free performance, 
as reliability is one of the major features 
offered by ICs. B 


What's your graph? 



stress v strain? 
speed v torque? 

deceleration v pedal pressure? 

frog's eyeball movement v blood sugar level? 

If your work involves regular graph drawing, 
call us for a demonstration 

of the Bryans range of autoplotters. 

Our engineers can show you how 
to plot graphs automatically, save 
technical man-hours, plot 
transient data instantaneously. 
The cost - 

from $900! 


For further information return the coupon or phone: 
SYDNEY 43-1988; MELB. 42-1416 


Bryans 

auto plotters 


RONALD J .%PAYNE PTY. UT®. 

385 BRIDGE ROAD, RICHMOND, 
VICTORIA, AUSTRALIA. 
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RONALD J. T. PAYNE PTY„ 

LTD., 

385 Bridge Rd. f Richmond. 

Vic. 

□ Please send information. 

□ Please demonstrate. 

□ Model 21000 Low Cost Plotter 

Q Point Plotting Accessory 


□ Model 22000 High Speed Plotter 

□ Curve Follower 


Name ... 

Company ... 

Title ••••.. 

• Address . •••• 
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A READER BUILT IT! 


1 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


TWO ELECTRONIC AIDS FOR MOTORISTS 


Anything which aids the comfort—and therefore the effici¬ 
ency—of a driver must ultimately result in increased driving 
safety. Two projects, from different readers, suggest how 
simple electronic circuits can aid motoring in this way. 


Our first project comes from Mr D. 
Orames, 275 Connells Point Rd., Con¬ 
nells Point, N.S.W. It is a modification 
to a windscreen wiper system which 
provides, in effect, a variable wiper 
speed. He writes: 

“The following describes a modifica¬ 
tion I made to the windscreen wiper 
circuit of my car to eliminate the 
annoyance of running the wipers con¬ 
tinually in light showery weather. It has 
the effect of causing the wipers to give 
one sweep, park, and pause 5 seconds 
before another single sweep. It could be 
fitted to any car having self-parking 
electric wipers. 


or less capacitance. (IOOOuF gave 5 
seconds. 1500uF gave 1 \ seconds with 
the 3000 telephone relay used.) Or pos¬ 
sibly a switch pot, with the rheostat in 
series with the relay coil, could be 
used.” 


The second motoring suggestion 
comes from Mr H. Swan, 50 Brisbane 
St., Bulimba, Nl, Queensland. It is 
aimed at those of us who, for one 
reason or another, neglect to cancel our 
turn indicators. 

“Here is a device that might appeal 
to you for the ‘Reader Built It* section 

At left: A simple 


sion for mounting the warning light, 
but the latter had been a nuisance any¬ 
way, invisible in daylight and blinding 
at night. I therefore produced the fol¬ 
lowing device which has worked per¬ 
fectly ever since. 

“It is a Hartley oscillator with a fun¬ 
damental frequency somewhere about 
lKHz. Though designed for 12 volts I 
have tested it on 6 volts and can guair- 
rantee that it will work, though output 
is slightly lower. For 24 volt systems 
a transistor with higher ratings would 
be needed. 

‘There is no need to use a new 
speaker—the one I am using had been 
discarded because of a slight voice coil 
scrape. 

“Fit one of these to your car and 
you’ll never forget your blinkers are on 
and mislead other motorists. It’s also a 
great conversation piece and passenger 
puzzler.” 

Mr Swan suggests a number of 
transistors which can be used but, of 



ELECTRONICS Australia , February, 1967 


81 









































GRUNDIG 

is a seven letter word describing the 
world’s finest tape recorder. 


More precisely, the Grundig TK 245. Use it 
once — listen to its performance once — and 
you'll have heard the world's foremost expert on 
sound. And these are the features why: 

Stereo Recording via Automatic Level Control 


tube complement . (8) 2 x EF 86—2 x EF 83—ECC 

85—EM 84—ECL 86-EC 92 

rectifiers . (3) B 250 C 100—E 60 C 3-B 40 c 2/2 

voltage A.C., 50/60 cycles convertible .. 110, 130, 220, 240 V 
power consumption . 70 W (approx.) 


tracks . 4 

tape speeds 9.5 cm/sec. (3% ips) -f 19 cm/sec. {IV 2 ips) 

frequency response 50—12,500 cps = 9.5 cm/sec. 

50—16,000 cps = 19 cm/sec. 


push buttons . (6) automatic-off, sound-on-sound, 

record, temp, stop, start, stop 

slide button . (1) rewind—fast forward 

speed selector .. 19—OFF—9.5 


recording time (duo tape) .4 x 2 h 

tape spool .. 18 cm (7") max. 

output stage . 4 W/ratios 


perm. dyn. speaker double speaker (1/172 x 96 mm) 

(1/60 mm) 

Tape Spools 7£ ips(19cm/sec.)32 ips (9.5 cm/sec.) 

Freq. Range 5*50-16,000 cps 5* 50-12500 cps to DIN 45511 

Sig. Noise Rat. 5*46 dB 5*45 dB to DIN 45511 

Wow & Flutter ^ztQ.12% ^±0.15% to DIN 45511 


operation selectors: . (2) sound-on-sound, tone, tracks 

1-2, 34, rec. level, volume 
(playback), micro, radio/phono 

inputs . 2 x micro (2-40 mV/appr. 1.5 Mfi) 

2 x radio (4-80 mV/44 kft) 

2 x phono (90 mV—1.8 V/l MO) 

2 x highly resistive . 1 V/22 kfl 

1 x low-resist .5 (w/speaker cut-off contact) 

2 x earphone 1 V/22 kn (record, monitor.) 

2 V/22 kfi (synchr. + sound-on-sound) 

dimensions, appr. 41 x 34 x 20 cm, 16% x 13% x 7%" 

weight, appr. 13.5 kg net/15 kg gross 



accessories: 

microphone GDM 317 

connect, lead .242 

duo tape GD 18 

Styled in modern teak look. 

TAPE DECK TOO -to fit your own individual cabinet. 



Name 


Address. 

.State. 

GRUNDIG SALES AND SERVICE 


N.S.W.: 443 Kent St., Sydney. 29 1275 

QLD.: King & King, 77 Queen St., Brisbane. 23711 

VIC.: 368 Little Bourke St., Melbourne .671197 

W.A.: 91 Hay St., Subiaco, Perth . 8 4988/9 

S.A. 77 Wright St., Adelaide . 515117 


GOLDRING ENGINEERING (A’ASIA) PTY. LTD. 


For further information on Grundig Tape Recorders 
send this coupon to your Grundig office, asking for 
full details of all Grundig equipment and the free 
24-page booklet on the Grundig World of Sound. 
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ting tape around the base of the globe 
to prevent short circuits. Sockets may be 
available for these globes but the author 
was unable to locate any at the time 
the indicators were made.” 


disc. Another plain piece of the same 
size is placed over the number to pro¬ 
tect it from damage. A small touch of 
some type of adhesive is all that is 
necessary to retain the discs in place. 

“The indicators may be illuminated 

by miniature globes called Liiliputs.- 

These can be obtained in either 6 or 12 

volts and are small enough to fit inside Dilhn A ft AI ARM 

the body of the bezel. Connections are DUKvLAK ALAKrl 

easily made by soldering thin insulated 

leads directly to the globe and then A rather novel suggestion for a 
wrapping a few turns of plastic insula- burglar alarm comes from Mr P. A. 

Connellan, Holds- 
rundle Road, 
North Bendigo, 
Victoria. The 
basic idea is cap¬ 
able of many 
variations, accord¬ 
ing to the needs 
and ingenuity of 
the individual. 

“The following 
circuit is a closed- 
circuit burglar 
alarm. It is basic¬ 
ally a multi-vibra¬ 
tor with a direct 
coupled amplifier. 
Negative bias for 

iiiiiiiiiiiiitiiiiiiiiiiMiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiuiiiiiiiiiMiiiiiiiiiMiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiimmiiiiiiiiiiifiiiiiiiiiiimmiiiiiiiiiiiiiii 

TRAIN—Continued 

most enthusiasts without proving too 
trol were done with an input of 12 volts costly. It is very simple to construct 
obtained from a 12.6V heater trans- and operate and should be adequate for 
former with a bridge rectifier. How- all but the most exacting. It is hoped 
ever, 17 volts was tried to find out the to develop a further circuit in the near 
effect of this higher voltage. At the future which will include a network to 
slowest speeds, the thyristor tended to give simulated inertia to a train. Al- 
fire only once every six to eight half though more complex, it should offer 
cycles of supply, due to slight variations even more realistic operation. S 

in the mains supply and irregularities in 


TRI is derived from the negative line 
via the 22K resistor providing the switch 
is open. With S2 closed, the base is 
connected directly to the emitter and 
the first half of the multi-vibrator is 
cut off. When S2 is opened, the base 
of TRI returns to normal bias and 
oscillations begin. 

“In my experiments I found that a 
strip of tin foil fixed to the window 
served the purpose of S2. When the 
window is opened or broken the foil 
is broken, S2 is opened, thus allowing 
the multi-vibrator to work.” ft 



TRANSISTOR REPAIRS 

Repair service to all Japanese, 
American, English & Australian 
Transistor radios, also TV, com¬ 
munication receivers & Audio 
amplifiers. Spare Parts & Test 
Equipment available. 

CUSTOM BUILT GUITAR AMPLIFIERS 

See our showroom at 4-6 Taylor 
Street, Taylor Square, DARLING- 
HURST, N.S.W., opp . Sydney Service 
Stn. in Flinders Street. 

DEMON ELECTRONICS 

Service Dept. 

Telephone: 31-5430 

Let us quote on your requirements 


the rectifiers. This gave the train a 
jerky motion. 

When the input supply was restored 
to 12 volts, however, the control gave 
very smooth operation even at the slow¬ 
est speeds. The enthusiast who normally 
uses a supply of over 12 volts should 
thus experiment with his voltage and 
examine the results obtained. Supplies 
of up to 14 or 15 volts should give sat¬ 
isfactory results. If this is not the case, 
it may be necessary to move the tappings 
on the input transformer. 

The maximum speed pre-set control 
should be adjusted by timing the fastest 
engine used on the layout. This con¬ 
trol should be set fully anti-clockwise to 
its slowest speed, and the engine timed 
over a measured stretch. From the scal¬ 
ing of the system, the scale speed can 
be computed. If it is more than re¬ 
quired, the supply voltage should be re¬ 
duced. If it is not sufficient, the pre-set 
control must be advanced in steps, with 
timing checks at each, until the desired 
speed is obtained. The variable speed 
control will then vary the speed of the 
train from zero to maximum. 

The slowest speeds which can be ob¬ 
tained are very sensitive to any resist¬ 
ance added to the circuit in the form of 
contact resistance between the wheels 
and the track, and between the pick-up 
brushes on the engine and the wheels. 
For the very slow shunting speeds, 
therefore, it is necessary to keep the 
contacting points very clean. With regu¬ 
lar maintenance this can probably be 
done by a suitable chemical. However, 
in bad cases it may be necessary to 
use glass cloth or other abrasive to re¬ 
move the high resistance coating. 

It is hoped that this model train con¬ 
troller will meet the requirements of 


Now available 
ADC Stereo ‘ 60 ’ Amplifier 



WRITE or CALL For Price on This Unit. We know you will be pleasantly surprised. 
TECHNICAL SPECIFICATIONS. 


Power output per channel (IHFM Method) 
at 4- 8 and 16 ohm impedances: 

Music Power 30 Watts 
Steady State 22 Watts RMS 
Total Harmonic Distortion at rated power 0.5% 

Intermodulation Distortion.0.8% 

Power band width at rated distortion 20-20,OOOcps 
Frequency response plus, minus 2 db 

10-100,000cps 

Signal for rated power output 

Mag. Phono at 1 KC (Standard RIAA) 

Equalisation.2mv 

Tuner Input.100 mv 

Tape (RCDR) Input.100 mv 

Tape Output ..100 mv 

Min. recommended load resistance on tape 

out.25k ohms 

Speaker Output Impedance . . 4, 8 and 16 ohms 


Hum and Noise: 

Signal to noise ratio (loudness control 

at min.) .—8()db 

Tuner Input.—78db 

Tape (RC'DR) Input.—7Kdb 

Mag. Phono (Standard RIAA.) .. —55db 
Stereo Separation (at 1 kc) 

Phono Magnetic.65dt> 

Tuner.65db 

Tape Input.65db 

Tone Controls: 

Treble at 10 kc .. lOdb boost: 15db Cut 
Bass at 50 cps . . 15db boosi: !5db Cut 
Contour: Up to 10 o’clock . . max. 5db boost. 

at 50 cps 

Past 10 o’clock.response linear 

Range of line voltage . . 220-240 Volt. 50 cps. 
Power Consumption at 240 Volts, 50 cps: 

Idling.10 Watts 

Half Power .. . . 50 Watts 

Full Power.75 Watts 


CLOW SOUND SYSTEMS 

1340 MALVERN ROAD, MALVERN, VICTORIA 

Telephone: 20-4169 
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PLESSEY 



Hi-Fi enthusiasts select 
the Plessey Loudspeaker 
for compact stereo systems 


If you appreciate the fine reproduction 
of sound you will certainly understand 
why Plessey has so much to offer. In the 
Rola C8MX 8 inch loudspeaker Plessey 
provides remarkable flexibility; the fre¬ 
quency range is from 40 Hz to 12 kHz 
and it has real power handling capacity 
— up to 16 watts peak! 

Mounted in the Rola designed “Slim¬ 
line” enclosure, the C8MX provides 
exhilarating performance. And it’s com¬ 
pact; the true space saving characteris¬ 
tics of this enclosure will be valued by 
all who appreciate simplicity of design. 


A new feature is an 8 ohm voice coil 
impedance now available with the 15 
ohm model. This new impedance makes 
the C8MX even more versatile. 

For further advice on applications of 
this fine speaker, plus construction 
details for the enclosure, contact your 
nearest Rola distributor, or apply dir¬ 
ectly to 

Plessey Components Group 
Rola Division 

The Boulevard Richmond El Victoria 
Melbourne 42 3921 



Plessey Components Group 

Rola Company (Australia) Pty Ltd 

The Boulevard Richmond El Victoria 42 3921 

NSW Plessey Components Group Rola Division Box2PO Villa wood Telephoned 0t33 
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Field Effect Transistors 


Although there are a number of dif- the regions into the P-type material is of 
ferent varieties of the field effect tran- direct importance. 


sistor or “FET,” they all operate along 
broadly the same lines. In every case 
the conductance of a relatively narrow 
strip of semiconductor material called 
the channel is controlled by a transverse 
electric field introduced into the channel 
by an adjacent electrode called the gate. 

Alternative general names which have 
been used for FETs are “unipolar 
transistor” and “fieldistor.” A French 
variant is called the “tecnetron.” 

The junction FET or “JFET" is a 
monolithic device fabricated using the 
usual techniques of deposition and dif¬ 
fusion. Like the normal bipolar or injec¬ 
tion transistor it can be made in two 
complementary forms: either with an 
N-type channel and P-type gate (“N- 
channel JFET”) or with a P-type chan¬ 
nel and N-type gate (“P-channel 
JFET”). 

However, unlike the bipolar transistor 
whose operation depends upon electrons 
or holes being injected into a region 
where they are minority carriers, the 
JFET is a majority-carrier device. 
Accordingly in the N-channel JFET con¬ 
duction is by electron flow, and in the 
P-channel JFET it is by hole “flow.” 

Figure 1(a) shows the basic structure 
of a double-diffused epitaxial P-channel 
JFET. The device has a lightly doped 
(therefore low conductivity) P-type strip 
diffused into a heavily-doped high con¬ 
ductivity N-type substrate. A heavily- 
doped N-type region is diffused across 
the centre of the strip, to a depth which 
leaves only a narrow channel of the P- 
type material. Connections to each end 
of the P-type strip are labelled “source” 
and “drain” respectively, while connec¬ 
tions to the two N-type regions are 
labelled “gate 1” and “gate 2.” The latter 
two are normally connected together and 
regarded as a single gate electrode. 

Superficially the structure may seem 
rather similar to that of a normal 
bipolar NPN transistor. However the 
operation is quite different, as the fol¬ 
lowing should show: 

As with all P-N junctions at normal 
temperatures the two P-N junctions of 
the JFET have associated with them 
depletion regions set up by thermal 
movement of carriers across the junc¬ 
tions. The depletion regions extend on 
either side of the junctions, to a degree 
which depends inversely upon the doping 
levels of the P-type and N-type materials. 

For the P-channel JFET shown this 
means that the depletion regions will 
extend further into the lightly-doped P- 
type material than into the heavily- 
doped N-type material. It is in fact to 
ensure this that the P-type material is 


Because, by definition, a depletion 
region is one which is depleted of its 


duce the effective channel width, ulti¬ 
mately closing it off completely. Con¬ 
versely, reducing the reverse bias and 
even applying a small forward bias (but 
not sufficient to permit forward conduc¬ 
tion across the junctions) will increase the 
effective channel width. 

As application of external reverse gate 
bias tends to deplete the channel of 
carriers, this is called the depletion mode 


current carrier and therefore effectively of operation. On the other hand forward 


a non-conducting dielectric, the depletion 
regions reduce the effective electrical size 
of the P-type material. The reduction in 
size is naturally most dramatic in the 
narrow “channel” section; so that at nor¬ 
mal temperatures the effective width of 
the channel is actually somewhat nar¬ 
rower than the physical distance between 
the two junctions. 


gate bias tends to add to the zero-bias 
channel carriers, and is accordingly called 
enhancement mode of operation. Fairly 
obviously with the JFET the range of 
enhancement mode operation is relatively 
restricted. 

The second mechanism involved in 
JFET operation is illustrated in figure 
1(c). Here the gate and source electrodes 


The operation of the JFET is in fact are connected together externally, while 




(a) STRUCTURE 


(b) GATE-SOURCE BIAS 




Fiq. I P-CHANNEL JFET 

a matter of varying the effective width 
of the channel by means of the depletion 
regions. There are two basic mechanisms 
involved, and these will now be examined. 

The first mechanism is simply that 
shown in figure 1(b). By applying an 
external reverse bias to the two P-N 
junctions, ths depletion layers are made 
to extend further from the junctions. 
Mainly they extend into the P-type mate¬ 
rial, to reduce even further the effective 
channel width. Note that as negligible 
current flows through the reverse-biased 
junctions the potential at all parts of the 
junctions is the same, so that the deple¬ 
tion regions are evenly extended. 


By varying the applied voltage between 
made lightly doped, as the extent of the the gate electrodes and the source, the 
depletion regions into the N-type gate extent of the depletion regions and the 
material is unimportant for the opera- effective channel width are similarly 
tion of the device—whereas the extent of varied. Increasing the reverse bias re- 


the drain electrode is made negative with 
respect to these electrodes. 

As the source and drain electrodes are 
simply at each end of the lightly doped 
P-type channel, the voltage applied be¬ 
tween the two tends to produce a modest 
current. However in flowing through the 
channel material this current produces 
in the latter an ohmic voltage drop 
gradient. 

Thus while the gate and source elec¬ 
trodes are externally tied together, the 
channel material becomes progressively 
negatively biased along its length with 
respect to the gate material; at the drain 
end the external voltage appears in full 
as reverse bias across the junctions. 
Accordingly the junction depletion re¬ 
gions grow in width along the channel, 
as shown, and this produces a “pinching” 
of the narrow channel at the drain end. 
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LAFAYETTE Communkatioas 

Receivers For AM/CW/SSB and NOW FM! 



HA-520 .$119*50 


2-BAND FM RECEIVER 
30-50 Me and 152-174 Me 

A de lux* FM Communications Receiver 
for Office or Home. 

• 10 Tubes plus Silicon Diode. 

• Nuvlstor RF Amplifier (152-174 

MO. 

• 3 IF Stages and Fully Tuned RF 
Stage. 

• Excellent Sensitivity of 3 uV for 
20 db quieting. 

• Variable Squelch for Dependable All- 
Day Monitoring. 

• Built-in 4ln Speaker. 

• Rower Requirements 220/240 V AC. 



HA-230 . $150.50 

WINK TH( HA-330 VOURSKIF AND SAVt! 

Easy-to-follow instructions make wiring a 
pleasure. Semi-Kit complete to last de¬ 
tail . KT-340 $129.SO 


4-BAND AM/CW/SSB/ 
RECEIVER 

550Kc to 30 Me fine. BC Bond) 


Today's Best Value Receiver Buy 
Backed by LAFAYETTE'S Exclusive 
Money Back Guarantee 


• “Always On" Filament Voltage on 
Mixer and Oscillator Gives Superior 
Stability. 

• 9-Tube Superhet Circuit. 

• 1 RF plus 2 IF Stages for High 
Gain Reception. 

• Built-in Q-Multiplier for Crowded 
Phone Operation. 

• Calibrated Electrical Bandspread on 
Amateur Bands 80 to 10 metres. 


• Stable Oscillator and BFO for clear 
AM CW and SS8 Reception. 



HA-225 . $219.50 


5-Band AM/CW/SSB Receiver 


150-400 Kc. 1.6-4.0 Me. 4.0-14.5 Me. 
10.5-30 Me. 40-54 Me. 


A Superb Receiver with X'tat Controlled 
Dual Conversion on Six Metres 


e 14-Tube Superhet Circuit. 

• New Product Detector for Improved 
SSB Reception. 

• Separate Q-Multiplier and BFO Cir¬ 
cuits (may be used simultaneously). 

• Crystal Calibrator Circuit (Crystal 
Optional Extra). 

• Calibrated Electrical Bandspread on 
Amateur Bands 80 to 10 M plus 
expanded Tuning Scale on 6 M. 

• Ideal for Amateurs or SWL's. 



HA-3S0 . $299.50 


10-80 M XTAL CONTROLLED 
AMATEUR RECEIVER 

An Advanced Receiver of 

Exceptional Performance 

• 12-Tubes Dual Conversion with AM 
Crystals for Complete Coverage of 
Amateur Bands 80 to 10 Metres plus 
WWV on 15 Me. 

• Mechanical Filter. 

• Product Detector—Selectable Upper 
and Lower Sideband wih Dual X tal 
BFO. 

• Automatic Noise Limiter. 

• 100 Kc Crystal Calibrator Circuit 
(X'tal optional extra). 

• Highest Usable Sensitivity on All 
Bands. 


SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANY¬ 
WHERE OR WRITE, PHONE OR CALL FOR DETAILED INFORMATION. 


L 


AFATETTE 

ELECTRONICS 

Division of Efoctron Tub* Distributor! Pty. Ltd. 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15A WELLINGTON STREET, 
WINDSOR, S.1, VICTORIA 
51-6362 


The effect of this pinching is to reduo 
the effective channel width and to limi 
the current flow. 

From this it may be seen that th< 
JFET has an internal feedback mechan 
ism whereby source-drain current result; 
in a tendency for the device to pinch-ofl 
the channel through which the current 
is flowing. This feedback mechanism 
«ives the JFET an inherent tendenev 
toward stability and self-protection. 

With zero external gate-source bias, 
the JFET characteristic is of the form 
shown by the Vgs=0 curve in figure 1(d). 
As the drain-source voltage is increased, 
drain current rises until an equilibrium 
is reached between it and the feedback 
pinching effect. The curve then levels 
off, with very little increase in current 
thereafter unless the drain voltage is 
taken to the point where gate-drain 
avalanche breakdown occurs. The level- 
ling-off point is termed the “knee. 

External fixed bias reapplied between 
gate and source In addition to drain- 


N-CHANNEL JFET 


INDUCED N-CHANNEL 
ENHANCEMENT MOSFET 


P-CHANNEL JFET 

p '9 3 SY MBOLS 

source voltage produces the effect illus¬ 
trated in figure 1(d) by curves Vgs=lV 
and Vgs=2V. As before the current 
levels off, the only difference being that 
the knee of the characteristic occurs at 
lower and lower drain voltages as the 
fixed gate bias contributes more and 
more to the reduction in channel width. 

If the gate bias is increased to the 
point where the channel is pinched-off 
completely before drain current flows, 
the device passes only leakage current as 
shown by the curve marked Vgs=Vp. 
Accordingly Vp is termed the pinch-off 
voltage. 

Fairly obviously, it is the gate-drain 
voltage which actually controls the chan¬ 
nel width. Therefore while the knee of 
the Vgs=0 curve corresponds roughly 
to a drain-source voltage equal to Vp 
(feedback equilibrium occurs with the 
depletion regions almost pinching off 
the channel), successive curves have lower 
and lower knee voltages as the external 
Vgs is increased. This is illustrated by 
the dashed curve in figure 1(d), which 
corresponds to the convenient approxi¬ 
mation 

Vp = Vgs — Vds 

Note that the avalanche breakdown 
point of the device is similar to the 
channel control effect in that it, too, is 
a function of gate-drain voltage. Thus 
avalanche occurs at slightly lower values 
of Vds as the gate-source bias Vgs is 
increased. 

It may be seen that the JFET has a 
high output resistance above the knee of 
its characteristic, which feature taken 
together with the fact that it is a voltage- 
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controlled device gives it a strong func¬ 
tional resemblance to the thermionic pen¬ 
tode valve. And because the input con¬ 
trol voltage (Vgs, by convention) is 
applied across reverse-biased junctions, 
the input resistance tends to be much 
higher than that of a bipolar transistor. 
Typically it is around 1000M, which for 
many purposes is “as good” as the open- 
circuit presented by a negatively-biased 
valve grid-cathode circuit. 

Although the supply polarities applied 
to the P-channel JFET are the opposite 
to those applied to a pentode valve, those 
for the N-channel JFET are equivalent. 
Thus the N-channel type has a particu¬ 
larly strong resemblance to a pentode. 
One important difference is that both 
types of JFET are only three-electrode 
devices in which there is an appreciable 
feedback capacitance across the gate- 
drain junctions. As with a triode, this 
can be seriously magnified by Miller 
effect. 

An important modern variant of the 
FET is the Insulated-Gate or Metal- 

passivation 


ure 2(a) shows the basic structure of 
such a device. 

Here a lightly doped P-type substrate 
has two small diffused heavily doped 
N-type regions, to which are connected 
the source and drain electrodes. The 
whole is then passivated and an alu¬ 
minium gate electrode deposited on the 
oxide or nitride layer above the area 
between the source and drain regions. 
The substrate is usually connected direct¬ 
ly to the source. 

With zero bias applied to the gate 
electrode, the source-drain circuit is vir¬ 
tually two P-N junctions in back-to- 
back series. Thus application of a 
source-drain voltage of either polarity 
will result in only leakage current flow. 
(If the substrate is tied to the source, 
this will only be true with positive 
drain voltages.) 

To make the device pass significant 
current a positive voltage is applied to 
the gate electrode. Because of the proxi¬ 
mity of the gate to the surface of the 
semiconductor, this causes electrons to 



(a) STRUCTURE 



fig. 2 


ENHANCEMENT MCSFET 


Oxide-Semiconductor FET, usually sym¬ 
bolised by either “IGFET” or 
“MOSFET.” Alternative mnemonics are 
“MOS” and “SCOUT”—the latter stand- 
ng for “Surface Controlled Oxide Uni¬ 
polar Transistor.” When the MOSFET 
is fabricated by thin-film techniques it is 
also known as the Thin-Film Transistor 
or “TFT.” 

Basically the MOSFET differs from 
the JFET in that the gate electrode is 
isolated from the source-drain channel 
not by a reverse-biased P-N junction, 
but by a very thin layer of insulating 
material. In the case of silicon devices 
the insulating material is usually silicon 
dioxide (quartz) or silicon nitride. The 
gate electrode itself is usually an alu¬ 
minium film deposited on the insulating 
layer. 

As a result of the improved gate iso¬ 
lation the MOSFET has an input re¬ 
sistance well above that of the JFET. 
Its gate-drain capacitance is also much 
lower and is independent of gate-drain 
voltage. A further advantage over the 
JFET is that enhancement mode opera¬ 
tion is no longer restricted by the need 
to maintain P-N junctions non-conduct¬ 
ing. 

A MOSFET can be made with a struc¬ 
ture roughly similar to that of the JFET 
shown in figure 1(a), in which case it 
will operate in a similar fashion to the 
JFET and will still have a relatively 
restricted range of enhancement mode 
operation because of the device struc¬ 
ture. A device of this type is often 
called a “depletion mode MOSFET.” 

It is possible, however, to fabricate a 
MOSFET which is only capable of oper¬ 
ating in the enhancement mode. Fig- 


be attracted to the surface. Hence the 
surface region of the P-type material 
finds itself with free negative carriers, 
and acts effectively like a thin N-type 
layer — a phenomenon called “induced 
inversion.” 

Naturally enough with an effective 
N-type layer linking the source and drain 
regions, current can flow between them. 
And the higher the positive voltage 
applied to the gate electrode, the easier 
it becomes to produce a given source- 
drain current. Effectively the gate in¬ 
duces a deeper and deeper pseudo N-type 
channel at the surface of the P-type 
material. 

As may be seen from figure 2(b) the 
characteristics of an enhancement mode 
MOSFET are somewhat similar to those 
of a JFET. 

The tentative circuit symbols 
for JFETs and the induced N-channel 
enhancement MOSFET are shown in 
figure 3. (J.R.) B 


ALWAYS RH.Y OH R.D.S. 

SPECIAL FOR FEBRUARY 

1. Transistorized Variable DC 
Power Supply SE100 0.20v 
variable £8/15/ plus 12i% 
tax equals £9/16/10 
$19.68. 

2. Transistorized Signal In- 

S jector SE250. Frequency 
400-700 C/S and Har¬ 
monics £2/5/ plus 12i% 

tax equals £2/10/8 $5.07. 
3. 3 stage “Gem” intercom, unit, 
£6/11/8 or $13.17. 

4. Audio Generator TE22 Frequency 
Range Sine Wave 20-200,000 CPS 
in 4 bands £17/8/6 plus I2t% 

tax equals £19/12/1 $39.21. 

5. Stereo amplifier 5 watts per 
channel £18/15/ or $37.50 com¬ 
plete. 

6. Slimline Teak Cabinets. Take 

8MX or 8WR plus Tweeter 
Speakers. £8/11/ plus 25% tax 
equals £10/13/9 $21.38. 

Suppliers of all Radio and TV Component! 
Meter and Multimeters 

H200 Multimeter £5/12/4 Net 

$11.25 

CT500 Multimeter £ 6/9/4 Net 

$12.93 

The Independent Wholesaler 

RADIO DESPATCH SERVICE, 

Radio and Electrical distributori, 

Cnr. George and Harris Streets, 

869 GEORGE STREET, SYDNEY. 

Phone 211-0816, 2*1-0191 
Open Saturday mornings 


IMMEDIATE DELIVERY 

G.E. SC45D TRIAC 

as used in the automatic lamp 
^dimmer $8.60 plus !2-£% S. T. 
other G.E. devices again in rea¬ 
sonable supply. 

2N2I60 UJT . $1.79 

2N2646 UJT . $1.35 

ST2 Diac . $1.30 

SC40D Triac. $7,.40 

C20D SCR .. $3.80 

These prices plus I2£% S. T. from 
Radio Trade House everywhere. 

WAIKIN WYNNE P1Y. LTD. 

32 Falcon Street, Crows Nest. 
43-2107. 43-1912. P.O. Box 318. 


For Reliable Connections 



RESIN CORE SOLDERS 

O. T. LEMPRIERE & CO. LIMITED 

Head Office: 27-41 Bowden Street, Alexandria, N.S 
and at Melbourne * Brisbane % Adelaide • Perth. 
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IT’S NEW come ,o CONVOY 


for your new TRIO Amplifier • Just arrived • Full range 
• 4 models • from $129.00 • Superb sound. 



TRIO MODEL W41U 

9 Tubes. 2 Silicon Diodes, 20 Watts music 
power per channel, 20-20,000 CPS, D.C. 
Filament, Tape Monitor Stereo Head Set 
Jack. 12»/iin, Sin, 10 l/10in. $129. 


TRIO MODEL TK400E 

Full solid state 21 Transistors, 2 Silicon 
Diodes, 2 Germanium Diodes. 40 watts 
music power per channel output automatic 
protection, 20-50,000 cps tape monitors, 
filters. $219.95. 


TRIO MODEL W26 

11 Tubes. 4 Diodes, with radio tuner in¬ 
cluding shortwave, 12 watts music power 
per channel. 20-20,000 cps. Tape Monitors. 
Filters. $182.60. 



ALSO BIG RANGE OF TAPE RECORDERS ALL POPULAR BRANDS 
-SPEAKERS of all types—STEREO SYSTEMS—$200.00 UP 
—WALKIE TALKIES - TRANSCEIVERS - 


TRIO MODEL W81E (not shown) 

9 Tubes. 3 Silicon Diodes. 40 watts music 
power per channel. De-luxe Controls and 
Tape facilities. $199.75. 


We supply Walkie Talkies for all require¬ 
ments, from { mile fo 100 miles. 

Tell us your requirements, we have the 
exact unit. 

We specialise in country orders. 


449 KENT STREET 29-6475 

NEAR SYDNEY TOWN HALL 

Convoy 

— i i ■■ ■ 1Tm ■ r i T ii i nu iTrT i r 1 ^ 


FOR SOUND SATISFACTION 



CARTRIDGES 




MICRO M-2000/5 
MOVING MAGNET 
STEREO CARTRIDGE 

Sensitivity: 5 mV at 1 kc/5 cm/sec. 

Channel separation: 30 db. at 1 kc. 
Frequency response: 10-28,000 cps ± 
Stylus tip radius: 0.0005 diamond. 
Vertical tracking angle: 15°. 

Tracking force range: 1-2 grams. 

(Recommended stylus pressure 1.5 
DC resistance: 800 ohms. 

Load resistance: 50-100 k ohms. 
Weiaht: 9 grams. 


Few products have been received by the purchasing public 
quite as enthusiastically as MICRO tone arms and cartridges 
. . . performance easily justifies the use of the best available 
amplifiers and speaker systems. Finish is impeccable — MICRO 
precision engineering is without equal in this price category. 
All arms accept standard Ortofon and SME shells; vertical and 
lateral friction is estimated at less than 20 milligrams. Model 
MA 88 (16") costs $35.50 — MA 77 (14") and MA 77S (12") 
are Encel priced at $29.50. Read the reviews in your April 
'66 copy of "Electronics Australia" . . . and rf\ 

in "Hi-Fi News", February 1966. Ask for copies IpX/.Dw 
of these enthusiastic reports. From . 


MICRO M-1007/G 
MOVING MAGNET 
STEREO CARTRIDGE 

Sensitivity: 5 mV at 1 kc/5 cm/sec. 
Channel separation: 22 db. at 1 kc. 

3 db. Frequency response: 20-20,000 cps db 3 db. 
Stylus tip radius: 0.0005" diamond. 

Vertical tracking angle: 15°. 

Tracking force range: 1-4 grams, 
grams.) (Recommended stylus pressure—2 grams.) 
DC resistance: 600 ohms. 

Load resistance: 50*100 k ohms. 

Weight: 12 grams with mounting base. 


MICRO DUST PICK-UPS 

This most effective record cleaner 
removes dust and static charges < 
is being played . 


automatically 
is the record 


Australian National Distributors 


$19.50 


$17.00 


Encel Electronics Pty. Ltd. 

MELBOURNE 

Head Office: 431 Bridge Rd„ Richmond, Vic. Tel. 42 3672 

City Store: 18 Bourke St., Melbourne. Tel. 32 2672 

SYDNEY 

Sydney Store: 257 Clarence St., Sydney. 29 4563, 29 4564 

AUSTRALIA’S GREATEST HI-FI CENTRE 
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Our first correspondent asks 
interest quite a few readers. 

tronic fl 


Can the “Vari-watt” AC power con* 
troiler of January 1966 be modified to 
enable it to be used to replace a standard 
SPST on-off switch? I wish to fit a dim¬ 
mer into an existing single wire circuit 
with minimum alterations. 

To use the Vari-watt design for this 
type of application, it may be altered to 
the circuit shown in the diagram. As 
may be seen by reference to the original 
diagram, this simply means switching 
the 150K resistor of the second phase 
shift network from one side of the load 
to the other. Note that for this applica¬ 
tion one of the suppressor capacitors 
must be omitted. 

Incidentally, Australian General Elec¬ 
tric have recently released <a higher- 
power version of the Triac device used 
in the Vari-watt. Although it looks identi¬ 
cal to the SC40-D device originally used, 
it will handle 10 amps RMS rather than 
6 amps and is thus suitable for con¬ 
trolling a load up to 2 kilowatts. 

Type number of the newer device is 
SC45-D, and it may be used in the Vari- 
watt circuit (either version) without 
modification. Interested readers may 
obtain the device by requesting their 
local supplier to order from Watkin 
Wynne Pty. Ltd., of P.O. Box 318, 
Crow’s Nest, N.S.W. Small quantities are 
not obtainable from Australian General 
Electric. 

★ ★ ★ 

I was very interested in the recent 
articles on electronic flash, but was 
rather disappointed at the lack of mathe¬ 
matical treatment in regard to calculating 
light output from the energy input to the 
flash tube. 

While it would be very nice to be able 
to reduce all our problems to unambigu¬ 
ous mathematics, it often happens that 
this is not possible or, at any rate, not 
practical; it may take a good deal more 
time to provide the necessary data and 
solve the problem mathematically than 
to solve it empirically. Such, generally, 
is the case with electronic flash equip¬ 
ment. 

The two main variables in this case 
are the reflector efficiency and the flash 
tube efficiency. Reflector efficiency can 
vary considerably, and, even with a 
limited number to choose from during 
our recent experiments, we encountered 


i question which will probably 
Then follows one about elec- 
sh units. 


variations as high as two to one, or a 
full photographic stop. Over a greater 
range of samples it is likely that the 
variation would be greater. These re¬ 
marks, incidentally, apply to reflectors of 
the same nominal size. If the size varies, 
the possible variation will be even 
greater. 

In regard to the flash tube, we have 
seen various figures quoted for light 
output. One manufacturer quotes 35 
lumen-seconds per joule for what he calls 
“average loading,” 10-15 lumen-seconds 
per joule for “light loading” and 50 
lumen-seconds for “heavy loading.” 
Other authorities simply claim 50 lumen- 
seconds per joule without any qualifica¬ 
tions. Some of these figures were quoted 
in the September article. 

With these two variables in combina¬ 
tion, the possible error from a purely 
mathematical approach could easily 
amount to two to one in either direc¬ 
tion, or a possible variation of two full 
photographic stops. This is not a very 
high order of accuracy by any standards, 
and probably no better than an intel¬ 
ligent guess, based on previous experi¬ 
ence. 

As far as the actual light which finally 
illuminates the subject is concerned, the 


SC40D 



The 6-amp “ Vari-watt ” controller 
modified for single-wire operation , 
in place of a simple SPST switch . 
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above two variables are the main ones. 
However, that is not the end of the 
story photographically. Mention has 
already been made of reciprocity failure 
and< while the longer flash times — 
around 1/1000 second — are better in 
this respect than the ultra-short flashes 
of the older systems, it must not be 
supposed that the effect is non-existent. 
Some films exhibit a degree of recipro¬ 
city failure at exposures as long as 1/500 
second, while others show little effect 
at half this time. 

So, because films vary in their effec¬ 
tive sensitivity to the electronic flash, 
we have yet another uncertain variable 
to prevent us from determining the cor¬ 
rect exposure on a purely mathematical 
basis. 

Nor is this the end of the story. The 
manner in which the individual processes 
his films, the standards he sets as to 
what is the minimum acceptable expos¬ 
ure to produce a satisfactory negative, 
and similar purely personal factors, will 
all have some bearing on the final “per¬ 
formance” of the equipment. 

For all these reasons it is invariably 
far more satisfactory to determine the 
final performance by a method which 
allows them all to be taken into account, 
i.e., by making a series of test exposures, 
using normal processing procedures. It 
will reveal far more than is likely to 
be learned by any but the most advanced 
mathematical approach. 

Having said all that, let us admit there 
is one simple mathematical expression 
which we might have included in the 
articles, and which did in fact appear in 
some of the earlier ones. This concerns 
the determination of a guide number 
for any given film speed, once we have 
the correct guide number for one film 
speed. 

In order to understand how this may 
be done, let us first consider the whole 
guide number system; how it evolved 
and how it is used. 

The guide number system uses a very 
simple formula whereby the distance 
from the light source to the subject is 
divided into the guide number to deter¬ 
mine the diaphragm opening or “stop” 
(f) number. Thus, if a certain film speed/ 
light source combination carries a guide 
number of, say, 160 and the subject is 
10 feet from the light source, then the 
stop number is f 16. 

The simplicity of this formula—which 
is one of its attractive features—is due 
to a happy combination of circumstances. 
It so happens that (at least for practical 
purposes) the light from our flash source 
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TECHNICAL SPECIFICATIONS 

The GELOSO G300-V unit is a five transistor high quality 
4~channel microphone mixer using low noise AC107 tran¬ 
sistors in the microphone stages and a AC 126 in the output 
stage providing 150 millivolts to suitably feed the pickup 
inputs of tape recorders, high fidelity amplifiers and public 
address systems. Each channel provides ior low impedance 
microphones (200 ohms) and the frequency response is 30 to 
15,000 c.p.s. ± 2db. The G300-V is fully shielded, (operates 
from 110-240 volts AC or from 9-volts DC. Two units can 
be used for stereo recording or can be plugged up in tandem 
to provide 8-channels for monophonic recording. The AC 
power supply is inbuilt and a compartment provided for 
battery supply. 

PRICE: $67.50 (Inc. S. Tax) 


TRANSISTORISED 

4 CHANNEL PRE-AMPLIFIER 

MICROPHONE MIXER 

MODEL G 300-V 

• For the serious tape recordist and 
public address engineer. 

• 4-microphone channels with independ¬ 
ent volume control. 

• Master volume control after mixing. 

• Provision for plugging in reverberation 
unit. 

• External channel input for multi¬ 
microphone work (e.g. a second G300- 
V mixer connected in this channel will 
provide 8 microphone inputs). 

• Two G300-V mixers can be used for 
stereo recording. 

STOCKIST OF RECORDING TAPES, MICROPHONES 
AND ACCESSORIES 

WILLIAM WILLIS & CO. PTY. LTD. 

430 Elizabeth Street, Melbenrae, (.1. Vic. Phene 34-6539 



QUALITY 


CABINETS TO 



CABINETS 


Speaker Enclosures Built to Suit Manufacturer's 
Specifications. Minibox as Featured in Mullard 
Outlook April 1966. Speaker Baffles and Backs. 
Removable in All Cases. Keyed Mitre Corners. 
All Front Edges Veneered. 


YOUR REQUIREMENTS 

and Guaranteed 


in Maple, 

W.l- 

nut, 

Teak, 

Vict- 

oria 

Blackwood, 

etc. 




Call or write 




Trade enquiries welcome 


REGAL CABINETS COMPANY 

6 DUFFY STREET, BURV/OOD, E.13 VICTORIA 284107 
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/aries inversely as the square of the 
distance to the subject, while the expo¬ 
sure varies inversely as the square of 
;he stop number. 

Thus, if we double the distance from 
light to subject, we decrease the light 
at the subject by a factor of 4. To com¬ 
pensate tor this we have to increase 
3ur exposure by a factor of 4, repre¬ 
sented by a reduction in the stop number 
oy a factor of 2. More simply, as we 
increase the distance we decrease the 
stop number in the same ratio—a nice 
simple arrangement. 

The guide number itself is derived 
from two main factors, the film speed 
and the light output. A third factor, 
>nutter speed, needs to be considered 
in the case of expendable flash bulbs, 
but is not relevant for electronic flash, 
since the latter is always significantly 
shorter than normal shutter speeds. 

Because the aperture numbering sys¬ 
tem works on a square law basis — 
increasing the exposure by a factor of 
2 requires the T number to be de¬ 
creased by the square root of 2, or 1.4 
—any change in film speed or light out¬ 
put will be reflected in the guide number 
in the same ratio. 

Thus, if we double the film speed, 
say from 50 ASA to 100 ASA, we will 
multiply our guide number by 1.4. Con¬ 
versely, if we halve the film speed we 
will divide the guide number by 1.4. 
Similarly we would multiply or divide 
by 1.4 for a 2-to-l increase or decrease, 
respectively, in light output. 

Note particularly, however, that our 
earlier remarks concerning reciprocity 
failure still apply; the new figure obtained 
by such calculations should be regard¬ 
ed simply as a “place to start from,” the 
guide number being modified if and as 
required, on the basis of practical tests. 
★ ★ ★ 

I am not clear what the difference 
Is between rheostats and potentio¬ 
meters. Would you please explain how 
they differ. 

Both rheostats and potentiometers 
are forms of variable resistors, and the 
two terms are often confused. Let us 
examine the function of each to dis¬ 
cover what exactly is the difference 
between them. 

A potentiometer is the normal vari¬ 
able resistor which is bought nowadays 
in a shop. It consists of a resistance 
element with both ends brought out to 
terminals; a wiper which moves over 
the element making electrical contact, 
being also brought out to a terminal. 
There are thus three terminals, one for 
each end of the resistance element and 
one for the variable tap. A potentio¬ 
meter of this type would typically be 
used as the gain control of a radio or 
audio amplifier. 

In effect, it functions in a circuit as 
a continuously variable voltage divider, 
as illustrated in the accompanying cir¬ 
cuit. 

The voltage source could be DC or 
AC, depending on the application of 
the circuit. As the wiper is moved over 
the resistance element, the output volt¬ 
age varies roughly as the ratio of the 
resistance in the lower part of the re¬ 
sistor to the total value. Thus, as the 
wiper moves towards the source end of 
the potentiometer, the voltage output in¬ 
creases until, at the top of the resis¬ 
tance element, it is equal to the source 
voltage. As the wiper moves towards 
the ground end of the resistor, the out¬ 
put decreases, reaching zero when the 
wiper is at the bottom. 

In a general way, one may regard the 


word “potentiometer” as a device for 
proportioning potential (or voltage). 

Fairly obviously, a variable resistor 
may also be placed in series with the 
circuit between the source and the load 
device, as illustrated. In this case, it 
will vary the total resistance in the cir- 


VOLTAGE 

SOURCE 


VOLTAGE 

OUT 

—O 


JTL 


voltage 

SOURCE 

o— 


LOAD 


Symbols for a potentiometer 
(top) and a rheostat (bottom). 

cuit, and hence vary the current in the 
circuit. When a variable resistor is 
functioning in this way it is commonly 
defined as being used as a rheostat. 
Thus, a variable resistor, which was 
manufactured as a potentiometer ends 
up doing the job of a rheostat. 

As the wiper moves towards the 
source end of the resistive element, the 
total resistance in the circuit decreases, 
with a corresponding increase in the cir¬ 
cuit current. At the source end of the 
element, the current will be a maximum, 
limited only by the load and the internal 
resistance of the source. As the wiper 
moves towards the load, the current will 
decrease until at the end, the current 


will be a minimum. 

It is possible for a variable resistor 
to be manufactured as a rheostat, the 
resistive element having only one end 
connected to an external terminal. The 
wiper is still brought out to a terminal 
to give a two-terminal device. A rheostat 
of this form is obviously not so versa¬ 
tile, and would be used only when it 
had the one function in a circuit. 

A fairly common application for a 
rheostat in this form is to adjust the 
current flowing in a battery charging cir¬ 
cuit. Again, potentiometers connected as 
rheostats (i.e. variable resistors) occur 
fairly frequently in television receivers, 
particularly in timebase circuits, control¬ 
ling frequency and linearity. 

Whether many technicians would ever 
call them rheostats in this class of ser¬ 
vice is another matter; almost invariably, 
they would simply be referred to by the 
familiar abbreviation “pots” and this 
would cover panel type controls intended 
for use with knobs or the little pre-set 
“pots” accessible from the rear of the 
chassis and with screwdriver slot adjust¬ 
ment. 

As older readers will know, the word 
rheostat actually belongs to the era of 
old-time battery sets, when rheostats 
were commonly connected in series with 
individual “bright emitter” filaments, or 
groups of same. They provided the 
operator with a measure of control over 
gain and stability and, no less import¬ 
ant, offered a means of economising in 
total current drain. 

One final point: While this discussion 
has been confined to rheostats and poten¬ 
tiometers in their most common form, 
the terms are applicable to resistors on a 
straight former with a sliding tapping. S 



AIDCOLPA 


Cat. No. M207 


DE-SOLDERING/SOLDERING TOOL 


This unique tool allows fast removal of 90% of the solder on 
soldering tags and printed circuit board component termin¬ 
ations. 

Removal of components is greatly simplified and P.C.B. and 
component damage can be avoiaed. 

A range of six tips for both de-soldering and soldering, allows 
this tool to be used for all applications from micro-miniature 
to standard radio and T.V. circuit work. All tips are specially 
plated and de-soldering tips are stainless steel lined. 

Cat. No. M207 is Approved in all Australian States for mains 
voltage operation. Models are available for all voltage 
ranges. 

See the range of Adcola “M" Series Solder Tools illustrated in “Electronics 
Australia." November *66 edition, or write for illustrated brochure to:—• 

ADCOLA PRODUCTS PTV. LIMITED. 12 CHURCHILL ST., MONT ALBERT. VIC. 
N.S.W. Distributor: H. Rowe & Co. Pty. Ltd., 512 Punchbowl Rd., Lakemba. 75-0681 
S.A. Distributor: F. R. Mayfield Pty. Ltd. 11 Halifax Street, Adelaide. 8-4131 
Qld Agent: T. H. Martin Pty. Ltd., 56-74 Edward Street, Brisbane. 2-0555 
W.A. Agent: C. L. Sedunary and Co.. 126 Brown Street. East Perth. 23-2551 
Tas. Agent: H. Rowe and Co. Pty. Ltd., 231 Liverpool Street, Hobart. 34-3860 
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Some plain talk from Kodak about tape: 

SIGNAL-TO-NOISE RATIOS, 
SATURATION OUTPUT 
AND UNIFORMITY 


Modulation noise, jocularly referred 
to as “mud”, is the most discrimin¬ 
ating test of sound tape. A close 
look at the “mud” that forms the 
lower limit of the dynamic range 
reveals that the recorder’s electronic 
and transport systems are respon¬ 
sible for the lion’s share of noise. 
By noise spectrum analysis we can 
examine noise level (in dbs) at 
every frequency. Look at the graph 
below. 



0 1,000 15,000 

FREQUENCY 


Note that there is a much higher 
level of modulation noise at 1,000 
cycles than at 15,000 cycles. This 
indicates — to us, anyway — that 
a single-frequency modulation noise 
test is not the most meaningful in 
terms of a noise spectrum. We use 
two frequency bands: 0-1000 cps 
and 1000-15,000 cps to provide us 
with a low-frequency s/n ratio and 
a high-frequency s/n ratio. 

This is a much tougher test than 
using a single frequency or integrat¬ 
ing the entire spectrum. The fol¬ 
lowing chart shows the eftect. 

Notice how taking a modulation 
noise average for the entire spec¬ 
trum results in a figure that is 
lower than the L.F. figure and 



higher than the H.F. figure. How 
is this important? Here’s how. If 
we use the modulation noise level 
from the low-frequency range (A) 
we get a poor dynamic range and 
signal-to-noise ratio. We get a mod¬ 
erate one from the average (B) and 
a great one from the H.F. figure 
(C). There are those who would 
measure from C and publish this 
as the performance of their tape. 
Let them. We measure low-frequency 
and high-frequency mud and still 
come up with a dynamic range that 
is often as much as 6.5 db better 
than conventional tapes in the L.F. 
area. 1.5 db better in the H.F. 
range — even when they use their 
lowest figure. We are pretty proud 
of our silence. Shhhhh is the word 
at Kodak. 

Here’s how we test for saturation 
output. We increase the input and 
monitor the output. When we reach 
a point where the output no longer 
increases with the input, we know 
that we have reached saturation, 
which is the point where every avail¬ 
able oxide particle in the layer 
has been polarized. 

As a test it does not have earth- 
shaking implications, but it does tell 
us about how many oxide particles 


are present, which is actually a 
measure of the thickness and par¬ 
ticle density of the oxide layer. We 
get a figure in db and can use it 
to accomplish some pretty tight 
quality-control over oxide coatings. 

We’re .pretty proud of that control, 
too . . . and with good reason. We 
make our tape so that we are well 
within the rigid specifications we 
publish. At Kodak, uniformity is 
a way of life. When we say sensiti¬ 
vity varies no more than ± i db 
within a roll and ± i db from roll 
to roll, we really mean it! This is 
only the uniformity of the low-fre¬ 
quency signal. We check high-fre¬ 
quency uniformity as well. In that 
way we can keep close tabs on the 
uniformity of the oxide thickness 
and the uniformity of the oxide 
surface. 

But uniformity is more — much 
more — than just a word. It has 
plenty of practical significance. For 
instance, uniformity within a roll 
assures constant frequency response, 
balanced output for all recording 
tracks, and freedom from “drop¬ 
outs”. Reel-to-Reel uniformity per¬ 
mits inter-reel splicing without ob¬ 
vious changes in the level of the 
recorded signal. And for the profes¬ 
sional, it means that he can find 
one optimum bias level for all rolls 
of tape. 

You can do all these things with 
Kodak tape. In fact, we’re so proud 
of the uniformity of our product, 
we put our name on it . . . right 
there on the back of the tape! 


K1449 


Motion Picture and Education Markets Division KODAK (Australasia) PTY. LTD. 


Kodak 
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HI-FI SYSTEMS AND 78r P m RECORDS 


From an environment of microgrooves, stereo records 

and tape, individual readers occasionally succumb to the urge 

to get out their old 78rpm records and listen to 

the music they contain. As often as not, their reaction is one 

of dismay and a conviction that they must surely have 

sounded better than that. Perhaps there is something wrong 

with their present set-up! 

By Neville Williams 


Typical is a letter from a reader in 
Ryde, N.S.W., who writes as follows: 

Dear Sir, 

Would it be possible for you to pub¬ 
lish the design of an amplifier specially 
suited to playing 78rpm records? 

/ have noticed that the same record 
will vary in quality and surface noise 
when played on different amplifiers but 
it doesn't always follow that the best 
(or most expensive) amplifier gives the 
best sound. In fact, some of my old 
78s actually sound better on a “scrap 
parts ” amplifier than on my “pride and 
joy” stereo. 

This leads me to believe that the 
compensation in the amplifier needs 
matching to the record. Perhaps you 
could find space to mention this aspect, 
too, although 1 remember that you dis¬ 
cussed this angle some time ago in an 
article on recording and playback 
curves. 

If a particular circuit can be designed 
for this purpose, could you also consider 
what cartridges are most suitable? For 
instance, Decca advertise a cartridge in 
their Deram range for 78s, with a stylus 
to suit. 

And, lastly, what of acoustic record¬ 
ings? I have some, including Caruso. Is 
there some common degree of equalisa- 
tion that applies — near enough — to 
the old ones and to the electrically re¬ 
corded 78s? 

In approaching this matter, it is 
essential, first of all, to stress the degree 
to which evolving standards of repro¬ 
duction have changed our present evalu¬ 
ation of what is good and not good. 

In the days when we bought — and 
obviously enjoyed—78rpm records, high 
fidelity reproduction as we know it now, 
existed, for most people, in theory only. 

They could but speculate as to how 
their recordings would sound without 
the persistent crackle from the shellac 
pressing; their most accessible approxi¬ 
mation was the sound from film, heard 
in the local cinema. 

But neither record nor cinema could 
boast extended high frequency response, 
and this was another area for specula¬ 
tion about what might be. 

As for stereo and “big” sound, the 


most obvious source was the Wurlitzer 
organ or the few theatres which could 
show Disney’s then way-out “Fantasia.” 

Inevitably, these somewhat detached 
sonic experiences tended to make one 
hope for better things from the records 
of the day and I well recall the unequal 
struggle to win more convincing sound 
from them; an effort in which every 
extension of the high frequency response 
brought with it an unwanted heritage 
of noise and distortion. 

I recall, too, the stimulation which 
followed the release of Decca’s ffrr 78s 

A brave attempt , 
in its day, to 
solve the prob¬ 
lem of groove 
fit in 78rpm 
records, this 
Goldring 
“Headmas t e r* 
had three inter - 
changeable heads 
giving a choice 
of tip radius. 

and first long-playing miorogrooves; how 
they emphasised the shortcomings of 
earlier discs, while still falling short, 
themselves, of the sought-for ideal. 

What we knew then, and were con¬ 
scious of, is very much more apparent 
to ears now grown accustomed to higher 
standards of reproduction: 78rpm press¬ 
ings ARE noisy, ARE limited in 
frequency range and DO contain a high 
potential for distortion on replay. 

If reproduced on a wide-range system, 
they are almost certain to sound noisy 
and distorted; if limited, in terms of 
frequency response, to minimise noise 
and distortion, they will sound so dull 
as perhaps to be uninteresting. Broadly 
speaking, there is no way out of this 
dilemma. 

Then, too, musical styles and record¬ 
ing techniques have changed drastically 
during the past thirty years. Vocalists 
were pushed, very close to mic. in those 
days, to keep them clear of the play¬ 
back noise level; orchestral accompani¬ 
ments, themselves in the background, 


followed stylised oom-pah-pah arrange¬ 
ments; the studios were as dead acous¬ 
tically as acres of caneite and curtains 
could make them; dynamic range had 
to be severely limited. 

These are just extra problems which 
have to be faced, in trying to derive 
enjoyment from obsolete discs. 

In fact, the best reproduction to be 
heard from prewar recording efforts is 
almost certainly via modern re-release 
on microgroove albums. Frequently, 
these are derived by playing the original 
metal “mother” with a super - quality 
pickup, fitted with a stylus critically 
selected to fit the groove. By so doing, 
distortion is minimised, frequency re¬ 
sponse is preserved and the inevitable 
crackles of a shellac pressing avoided. 

Where the effort is warranted, record¬ 
ing engineers also have the option nowa¬ 
days of discreetly modifying response 
contours and dynamic range, introduc¬ 
ing sharp-cut filters and synthetic rever¬ 
beration, and frequency-dividing for 
simulated stereo. And, while we may 
not always agree with their judgment 


in such matters, it is equally true that 
they have often come up with re-record¬ 
ed efforts far more listenable than well- 
preserved shellac pressings of the same 
item, bought thirty years ago. 

But, assuming that we have a collec¬ 
tion of well preserved 78s, and want to 
play them, what are the problems? 

Perhaps the first one has to do with 
stylus fit and, here, the reader could take 
a second look at John Bor wick’s article 
on page 71 of the last issue. 

Groove dimensions of 78rpm discs 
varied widely according to their age, 
their origin and the precise condition of 
the stylus with which they were cut. In 
the days of steel and thorn needles, the 
differences were taken up by the needle 
wearing itself to the shape of the groove 
—with an element of vice versa, of 
course! 

With the introduction of sapphire styli, 
with their potential for better reproduc¬ 
tion, came the problem of what radius 
actually to grind the tip. Too small and 
it would skate around the bottom of the 
groove, generating serious tracing dis- 
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J. H. REPRODUCERS PTY. LTD 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 
TELEPHONE 27-3066 

Exclusive Australian Representatives for ADC, USA and Manufacturers of fhe JH Synchronous Turntable and JH Pickup Arm, 


There is certainly nothing wrong with wide-range, high- 
quality sound reproduction, but we must strongly 
criticise many people meddling with it, who have appoint¬ 
ed themselves as EXPERTS. The neighbour next door 
may be one of these hi-fi “geniuses,” or a technical ADC/PRITCHARD ARM 

friend of yours or somebody else, whom you know, and 

who claims to “know all about it.” Truth to tell, there are many technicians who are extremely 
clever in electronics, but have ears made of tin or cloth! As a matter of fact, the worst sound¬ 
ing hi-fi rigs we have heard were at technicians’ homes. 


Thank God, there are many genuine enthusiasts, engineers and music lovers, who do know 
what they are talking about. They go regularly to concerts — which is a MUST — and com¬ 
pare high quality audio sound with that from flesh and blood performances. The others con¬ 
tinuously compare and A-B various components and confuse themselves and their friends. They 
really don’t and cannot know, what they are after. 


If someone compared a copy of a famous painting with another copy, instead of the original, 
he would be laughed out of the museum, and rightly so. The same analogy applies to sound. 
We do not want exaggerated highs or lows. We do not want unstable, distorting amplifiers that 
sound “hi-fi.” We do not want chromium-plated noises associated with many pickups and 
speakers. We do not want spectacular sound, that may impress us for 15 minutes but which 
the true music lover or audio buff with good ears finds impossible to live with. 


What we do want is NATURALNESS and not the occult mumbo jumbo, which may have 
been foisted upon us by some of the “high priests” of hi-fi. After all, we want to relax with 
music and the natural sounds of the instruments. 


IF YOU CHOSE AN ADC CARTRIDGE, THE ADC/PRITCHARD OR JH ARM, THE 
ADC “SIXTY” AMPLIFIER AND THE JH TURNTABLE, YOU CAN BE PERFECTLY 
CERTAIN OF THE NEAREST POSSIBLE APPROACH TO PERFECT FIDELITY, WHICH 
CAN BE DEFINED AS THE REPRODUCTION OF THE EXACT PSYCHOLOGICAL 
IMPRESSION OF PRESENCE AT A LIVE MUSICAL PERFORMANCE. WHAT THESE 
COMPONENTS HAVE IN COMMON IS PLEASURABLE, NATURAL SOUND. 


Pleasurable, of course, means pleasurable to human 
ears. Lab equipment can still only measure certain 
aspects of performance. Beyond that, the ear must 
take over and only the ear can detect those subtle, 
vital qualities which determine the natural musical 
performance. For, in the final test, what we HEAR 
is what sets audio components apart from their look- 
alike, measure-alike competitors. 


ADC-IOE CARTRIDGE 
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tortion; too large and it would ride the 
shoulders, among the surface scratches: 
just right and it would ride the groove 
walls as intended. 

The uncertainties of stylus fit were 
such as to warrant the Goldring organisa¬ 
tion marketing in Australia the “Head¬ 
master” pickup, with interchangeable 
heads fitted with different styli. As we 
recall, there was a 0.0035in stylus for 
grooves having a freely radiused bottom, 
a 0.0025in general purpose stylus and a 
0.002in for those with a more sharply 
defined “V” bottom. 

The listener had the option of using 
the large radius head, where skating 
seemed to be a problem and the small 
radius head where it was not, the latter 
giving better high frequency response 
because of its ability to trace finer 
undulations. 

By and large, the days of trying to 
win good reproduction from old 78rpm 
discs have gone and, with them, the 
market for such specialised pickups. 
Unless the present-day enthusiast is pre¬ 
pared to go to more than the usual 
amount of trouble, he will merely pur¬ 
chase a “78” type head with a stylus 
having a nominal radius of, probably, 
0.0025in. 

And herein lies the possibility of dif¬ 
ferent behaviour with different records 
and systems. According to the way an 
individual stylus, of somewhat nominal 
shape and diameter, happens to fit an 
individual groove, so will it get down 
into the skating zone, or up into the 
noise zone, or stay somewhere safely 
in between. 

That is, of course, providing it does 
not happen to ride on a previously 
damaged region of groove wall! 

(Continued on Page 97) 




VOICE-COIL TOP-CUT FILTERS 


Summarised from the August 1954 
issue are the data for top-cut filters 
for 15, 8 and 2-ohm voice coil circuits. 
In the first two, positions 1 and 2 
give a roll-off respectively at 6.5 and 
8.5KHz; position 3 is straight through. 

The 8.5KHz cut is useful on radio 
to combat the lOKHz inter-station 
whistle and monkey-chatter. It is also 
useful to combat mild distortion from 
old recordings. The 6.5KHz cut will 
cope with all but bad records. 

Layout of the filter is not critical 
but it is most logically housed in a 
non-metallic box. The twin coils 
should be wound in the SAME direc¬ 
tion with the outside of one connect¬ 
ing to the inside of the other and 
forming the common connection. The 
single coil should be mounted remote 
from them and at right-angles. The 
coils can be hand-wound but as near 
to layer-wound as practicable, with 
care to achieve the specified number 
of turns. Bobbins must be non- 
metallic and must not be mounted 
flat against metal surfaces. Wire 
should be of the specified gauge or, 
at most, not more than one gauge 
from it. 

Capacitors can be to the values 
marked, or can be made up by con¬ 
necting smaller units in parallel. They 
must be paper types (not electrolytic) 
and should be bridged to see that 


their capacitance is within —10 and 
+ 20 per cent of the required value. 

A resistor of from 30 to 50 ohms, 
shown dotted, helps to flatten the filter 
when operating into a loudspeaker 
load; increasing the output capacitor 
by about 25 per cent or to a maxi¬ 
mum of 50 per cent will steepen the 
cut-off if required. 

Also shown is the same filter con¬ 
figuration with constants modified to 
suit an 8-ohm circuit. The use of a 
more complex switch economises in 
capacitors by using them singly or 
in parallel as required. 

A 2-ohm equivalent presents diffi¬ 
culties because of the high value capa¬ 
citors required but a unit giving a 
single, compromise roll-off at 7KHz 
is shown. 


70 TURNS OF 16 B & S 
ENAM. COUPLED 
^ \ 

O-f—'TRP—#— 


155 TURNS OF 19 
B & S or 20 S.W.6. 
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Professional USA tape 
at wholesale prices ... 


Cut your tape costs in half by using "brand 5” 
professional quality tape. As well as saving 
yourself money you will now have new dimen¬ 
sions of natural sound with brilliant highs and 
full depth lows. 

Exacting professional standards set by "brand 
5" have eliminated sound fluctuations to give 
perfect uniformity throughout the 20-20.000 


acetate and polyester base "brand 5" tapes 
have a special built-in dry synthetic life-time 
lubricant to reduce abrasion which prevents 
the gumming of heads and cuts head wear. 
All “brand 5" tapes have green start/red tail 
leaders and are fully imported in sealed boxes. 
Compare the prices of other quality tapes with 
"brand 5" and you will see that you will get 


cycle range, "brand 5" wipes clean, giving a 
noise-free base for future recording. Both the 


better performance with twice as much tape 
for the same price! 




Description 

Other 

Tapes 

Our 

Price 



ON V 

REELS 



15D7 

1200' 

1.5 

Mil 

Acetate 

$5.00 

$2.50 

10D7 

1800' 

1.0 

Mil 

Acetate 

5.98 

2.99 

10D7M 

1800' 

1.0 

Mil 

Polyester 

7.70 

3.85 

5D7M 

2400' 

.5 

Mil 

Polyester 

9.30 

4.65 

5D7MT 

2400' 

.5 

Mil 

Tensil. Poly. 

10.50 

5.25 

5D7MS 

3600' 

.48 

Mil 

Polyester 

15.90 

7.95 

5D7MTS 

3600' 

.48 

Mil 

Tensil, Poly. 

17.90 

8.95 



ON 

1 5" 

REELS 



15D5 

600' 

1.5 

Mil 

Acetate 

$3.60 $1.80 

10D5 

900' 

1.0 

Mil 

Acetate 

3.96 

1.98 

10D5M 

900' 

1.0 

Mil Polyester 

5.32 

2.66 

5D5M 

1200' 

.5 

Mil 

Polyester 

5.70 

2.85 

5D5MTS 

1800' 

.48 

Mil 

Tensil. Poly. 

9.96 

4.98 


HF 


Description 

Otlier 

Tapes 

Our 

Price 



ON 5}" REELS 



15D57 

800' 

1.5 Mil Acetate 

$4.66 $2.33 

10D57 

1200' 

1.0 Mil Acetate 

5.10 

2.55 

10D57M 

1200' 

1.0 Mil Polyester 

6.66 

3.33 

5D57M 

1800' 

.5 Mil Polyester 

7.98 

3.99 

CORRESPONDENCE TAPE ON 3" REELS 


15D3 

150' 

1.5 Mil Acetate 

$1.00 $0,50 

1503* 

150' 

1.5 Mil Acetate 

1.32 

0.66 

10D3 

225' 

1.0 Mil Acetate 

1.30 

0.65 

10C3* 

225' 

1.0 Mil Acetate 

1.54 

0.77 

10C3M* 

225' 

1.0 Mil Polyester 

1.76 

0.88 

5C3M* 

300' 

.5 Mil Polyester 

1.98 

0.99 

CORRESPONDENCE TAPE ON 3J" REELS 


5C32M* 

600' 

.5 Mil Polyester 

$3.54 

$1.77 



♦Plastic re-usable mailing carton 


AVAILABLE AT ALL 
GOOD RADIO, TAPE 
& RECORD STORES 


GREEN CORPORATION LTD. 

88 KING STREET, SYDNEY, N.S.W. 

Please send me FREE Booklet on “brand 5“ 

Name 

Address 


Tape. 


GN18 
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The resonance characteristics of the 
cartridge will also have an important 
bearing on the reproduced sound. The 
peak may be well suppressed or it may be 
prominent and so placed as to coincide 
with a prominence in the loudspeaker, 
thereby heavily aggravating both distor¬ 
tion and noise. 

And here a word about scratch filters 
—the time honoured subject of many 
questions: 

In the early days of magnetic pickups 
—the so-called “rock crushers”—the re¬ 
sonance usually came out in the vicinity 
of 3,500Hz, the result of a fairly stan¬ 
dardised kind of needle, holder, armature 
and suspension. 

As a result, this was the frequency at 


Nor does it necessarily correct matters 
to turn down the treble control. While 
this control might seem quite drastic in 
its effect on modern, wide-range repro¬ 
duction, the usual 6dB/octave slope is 
actually quite modest and its ultimate 
effect on the audibility of high frequency 
energy less drastic than one might 
imagine. 

The validity of this statement can be 
tested by noting how poorly the ordinary 
treble control copes with a lOKHz hetero¬ 
dyne between adjacent radio stations. As 
often as not, the heterodyne is still dis¬ 
turbingly audible with the treble control 
turned fully off. 

_In the heyday of 78rpm records, the 

problem seldom arose because the loud¬ 



Drawn up in the days when we were concerned about compensating 
78rpm records, this diagram indicates the variety of playback character¬ 
istics which were called for, in theory at least . 


which scratch tended to be most promi¬ 
nent, and there was good sense in pro¬ 
viding an absorption filter, broadly tuned 
to this region, to counter the peak. 

Unfortunately, ths practice led to the 
idea that scratch had a particular fre¬ 
quency of its own and enthusiasts ever 
since have never quite left behind the 
impression that they can tune it out. In 
fact, scratch has no natural period of 
its own. All that can be said is that 
it is most prominent at that frequency 
at which any part of the system happens 
to be resonant; the object should be to 
attack any such resonance, or avoid it 
in the first place. 

Incidentally, the ^scratch filters” fitted 
to many present-day hi-fi amplifiers are 
little more than top-cut circuits, involving 
a switch and a couple of capacitors. 
They are in no sense resonant, merely 
rolling off the treble response in much 
the same way as would be achieved by 
turning down the treble control. 

Whatever the success one might have 
in finding a stylus to suit the groove and 
a cartridge free from troublesome reson¬ 
ance, one of the greatest enemies of 
“acceptable” reproduction from old re¬ 
cords is an amplifier system ending up 
in a couple of modern wide-range loud¬ 
speakers. 

While the record itself may not be 
able to produce actual musical content 
above about 6000Hz, the wide-range 
system will see to it that every vestige 
of distortion and surface noise is repro¬ 
duced to full advantage! 


speakers of the day provided their own 
in-built treble roll-off—with a slope much 
steeper than 6dB per octave! This was 
often compounded by an output trans¬ 
former having high leakage reactance and 
no feedback or else very ineffective feed¬ 
back. 

The average amplifier/loudspeaker 
combination struggled to 4 or 5KHz; 
the better ones made 7 before the rot 
set in! 

Nowadays, it’s the poor systems of the 
hi-fi breed that merely make 7KHz; the 
better ones carry right on and, with 
tweeters, get up to and beyond the limit 
of audibility. 

It was actually the appearance of this 
kind of loudspeaker which spelt trouble 
for hi-fi enthusiasts at the tail end of 
the 78 era. With their specifications, the 
speakers were irresistible; with the kind 
of noise and distortion they high-lighted 
off the records, they were just about 
unuseable! 

That is why, circa 1949-54, we were 
concerned about sharp cut-off treble 
filters. Most of these were intended for 
connection in the voice coil circuit of 
the loudspeaker, because of the incon¬ 
venience of breaking into the amplifier 
chain proper and the likelihood of induc¬ 
tors in low level circuits picking up hum. 

What was true then is still true to¬ 
day: If you want to reproduce 78rpm 
records successfully through a wide- 
range system, you will need to cut off 
the response sharply above certain fre- 



FIRST RELEASE OF 
CELESTION “POWER RANGE” 
LOUDSPEAKERS! 

Two mighty new speakers are now available 
from Encel Electronics. These rugged and 
powerful units are particularly suitable for 
public address, guitar and organ applications; 
in Europe both are extremely popular. 


NEW ‘POWER RANGE” 15 ' AND 
18 ' MODELS 

CISC. A 35 watts RMS 15" speaker, this 
new Celestion unit has been designed for use 
with organs, guitars and public address sys¬ 
tems. Feroba 11 ceramic magnet, 
total flux 180.000 maxwells. Thistf AQ IT A 
powerful reproducer is Encel priced V 

at only . 


G18C. The most powerful Celestion speaker 
made. Rated at 60 watts RMS and with a 
total flux of 285,000 maxwells. Fundamental 
resonance 35 Hi. Voice coil diameter is 3". 
Ideal for electronic organs, electric guitars 
and public address systems. This 18" speaker 
is massive in every way but the price, and 
is used as standard equipment PA 

the highest quality imported guitar \W / *\IJ 
amplifiers . . . 


ELECTRONICS 
PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Vic. 
Tel. 423762 
City Branch: 

18 Bourke St., Melbourne. 

Tel. 322672 
Sydney Store: 

257 Clarence St., Sydney. 

Ground Floor, 2SM Building 

Tel. 29 4563, 294564 

^Wholesalers ★ Trade-ins accepted. 
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Now distributed by Ineel Electronics! 



TRUVOX MODEL R44 

MONO RECORDER 


This brilliant new mono recorder is fully 
transistorised and will take up to 7" spools. 
All controls interlock . . . and full mixing 
facilities are provided. Frequency response is 
40-15.000 c p.s. plus or minus 3 db. at 
7J i.p.s. Three speeds are provided . . . 7j, 
3] and K i.p.s. Signal to noise is better 
than 46 db. Power output is conservatively 
quoted at 3 watts into a 15 ohm load. An 
elliptical speaker (H" x 5") is built into the 


timber cabinet, which is covered with an 
attractive textured fabric. A VU meter offers 
positive control of recording level. Wow 
and flutter is less than 0.159c at 7| i.p.s. 
Inputs are: Microphone—50 mV 25 k ohms. 
Radio and Pick-up—100 mV 0 * 100 k 

ohms. A pause control and three digit counter 
are standard equipment. The Model 
R44 weighs 22 lbs. and is only 16f" 
wide x 14" x 8" high. Encel price 


$135 


THE TRUVOX TSA-100 SOLID 
STATE STEREO AMPLIFIER 

One of the most expensive and a top seller 
in the competitive U.K. market, the TSA-100 
offers flexibility and simplicity of control, an 
output of 10 watts R.M.S. in each channel, 
pick-up sensitivity as low as 3.5 mV and in¬ 
puts for tape recorders, tuners, pick-ups 
(magnetic and ceramic/crystal) and auxiliary 
equipment. At full output frequency re¬ 
sponse is 20-20,000 Hz, plus or minus 1 db. 
Encel price is only $156. This amplifier was 
priced at $270 until recently . . and 

Encel Electronics made the change! 

See the review in the “Gramo¬ 
phone"! .... 



TRUVOX STEREO TAPE UNITS 
MODELS PD 102 and PD 104 

With four independent pre-amplifiers, com¬ 
plete mono and stereo monitoring facilities 
are provided on the new TRUVOX PD-102 
and PD-104. Twin VU meters. Mixing buttons 
for sound on sound. Separate solid state record 
and playback amplifers. Three motors, includ¬ 
ing pabst drive motor, three speeds. Sensiti¬ 
vities match any ancillary equipment of any 
make. Frequency response — 30-17,000 Hz 
at i.p.s. — plus or minus 2 db. Signal 
to noise is better than 50 db. Input sens, are 
. . . Microphone — 1 mV at 50k ohms. 
Radio Tuner or Pick-up—50 mV at 100k 
ohms. 


A recent British technical review says . . . 
“At last we have an all British recorder which 
equals the best Continental and Scandinavian 
products in accurate equalisation and wide 
frequency response, and which at the same 
time gives that subtle subjective satisfaction 
and impression of smoothness and effortless 
dynamic range which is so difficult to define 
and measure." 

PD-102 $246 
PD-104 $236 


TRUVOX R 102 AND R 104 (2 
AND 4 TRACK) MONO 
RECORDERS 

Featuring three heads, three motors and three 
speeds, the Models R 102 and R 104 have 
been very favourably reviewed overseas. Fre¬ 
quency response at 74 i p.s. is 30-17,000 Hz... 
plus or minus 2 db. Separate record and 
play-back amplifiers. VU meter. 

R-102 $226 
R-104 $236 



Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney. Tel. 294563, 294564 

Ground Floor, 2SM Building 

• f\ ... _ ★Wholesalers, 

Australia s Greatest Hi-Fi Centre ★ Trade ins accepted 
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quencies—say, 4.5KHz for very poor 
records and 7KHz for better ones. 

If your amplifier system is one of the 
few with genuinely sharp cut-off facili¬ 
ties, your problem is solved. 

If you have a multiple loudspeaker 
system with half-section filters and/or 
woofer that actually rolls off above about 
5KHz, you need only switch out the 
tweeter(s). 

If you have a multiple cone loud¬ 
speaker and/or can’t get rid of the treble 
response otherwise, then we can only 
suggest that you make up one of the 
voice coil filters referred to earlier—or 
two if you insist on using both chan¬ 
nels of a stereo system. 

For those with access to back num¬ 
bers the December, 1949, issue featured 
a high-impedance, top-cut filter, associ¬ 
ated with a valve and intended to oper¬ 
ate as a separate stage ahead of the 
main amplifier. The problems of such 
an arrangement have already been men¬ 
tioned. 

A low-impedance version of this unit, 
designed for connection directly in the 
voice coil circuit of 15-ohm loudspeak¬ 
ers was featured in the following issue, 
January, 1950. This provided for a 
straight-through position and cut-off fre¬ 
quencies of 11, 8.5, 6.5 and 4.5KHz. 

In an effort to simplify the design, 
the version presented in June, 1952, 
omitted two of the positions: 11 KHz as 
being rather academic; 4.5KHz on the 
basis that any program material requir¬ 
ing that order of limitation was not 
worth worrying about, anyway! 

In June, 1952, we suggested using the 
same fitter in association with a step- 
down auto transformer to cope with 
loudspeakers of less than 15 ohms 
impedance. 

Most recent of the articles was in 
August, 1954, which virtually repeated 
the 3-position 15-ohm design but with 
additional information on an 8-ohm ver¬ 
sion and a suggested design for a 2-ohm 
version giving the option of straight- 
through or a cut at 7KHz. The prob¬ 
lem in this case is to provide large 
enough values of capacitance in paper- 
type components. 

The information on these filters is 
summarised in the accompanying panel. 
As will be apparent, the cut-off is very 
steep, allowing the essential musical con¬ 
tent of the discs to be retained, while 
sharply attenuating spurious signal in the 
way of noise and distortion. 

To this point, we have not paid any 
attention to playback compensation—a 
matter to which our correspondent drew 
soecial attention. The reason simply is 
that we do not regard it as the main 
barrier to acceptable reproduction of old 
records. 

As we have been at pains to point 
out, the main barriers are the frustrating 
quality of mid-thirty sound to mid-sixty 
ears, the problems of stylus fit and, most 
important of all, the extended treble re¬ 
sponse of modern reproducing systems. 

In particular, this latter has more to 
do with the extended response of present- 
day wide-range loudspeaker systems than 
with amplifier design as such. There 
would be little to be gained, therefore, 
by resorting to an old amplifier and 
using it with modem loudspeakers. The 
more logical approach is to use any suit¬ 
able amplifier—modern or otherwise— 
but with a loudspeaker system, with 
treble response limited either by its very 


nature, or switching out the tweeter or 
by the insertion of a sharp cut-off filter. 

Only then is it worthwhile to worry 
about compensation curves. 

The forlorn nature of our correspon¬ 
dent’s hope for a “near enough” curve 
will be apparent from the accompany¬ 
ing set of curves, which show the play¬ 
back response called for by the electri¬ 
cal recordings which were current at the 
time when the data were collected. It 
makes no attempt to cover the hotch¬ 
potch of practice which was current 
during the days of mechanical record¬ 
ing, when engineers were far more con¬ 
cerned with major obstacles than with 
the finer points of constant velocity and 
constant amplitude—the stuff of which 
recording characteristics are made! 

In any case, it does not follow that 
optimum sound will result from opti¬ 
mum compensation—even assuming that 
one has been able to determine this by 
examining the pedigree of a particular 
disc. It may well transpire that the 
sound can be made most enjoyable by 
an arbitrary juggling of bass and treble, 
having regard to the amount of rumble 
and surface noise which happens to be 
present. 

In short, one can make a good case 
for playing the discs through an ordi¬ 
nary RIAA channel, as used for modem 
microgrooves, manipulating the bass and 
treble controls thereafter for the most 
pleasing sound. 

The average treble control can easily 
bridge the difference between the U.S.- 
inspired characteristics (AES, NARTB, 
etc) while application of treble boost 
can cancel the pickup de-emphasis to 
approximate the Decca ffrr or the “flat” 
EMI characteristics. Remember that the 
system should have been rendered in¬ 
sensitive, anyway, to frequencies above 
6.5 or 8.5KHz. 

At the bass end, the bass control 
should likewise offer a fair range of 
adjustment to take up the difference be¬ 
tween the U.S.-inspired curves. Some bass 
cut may be necessary to get back to¬ 
wards the EMI and Decca characteris¬ 
tics. Ideally, these call for a different 
contour, with the bass boost commen¬ 
cing much lower down in the register. 
If your amplifier system has a “78” play¬ 
back setting, there is every chance that 
it will give more like this kind of correc¬ 
tion but modification will still be called 
for by the bass control. O 


ACOS CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd„ Concord, N.S.W. 

Vic. Distributors: E. W. Cornelius Pty. Ltd., 
166 Montaco St., Sth. Melbourne, Vic. 


GRADO 



stereo 

cartridges 


low overall weight and 
very low tip mass, 
gem quality diamond tip 
(regular or elliptical), 
frequency response 10 
to 50,000 c/s. 
vertical tracking angle 
of 15°. 

very low IM distortion, 
high vertical and lateral 
compliance. 


mini-duster 



H. ROWE 


& CO. PTY. LTD. 
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TAPE RECORDER 
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MODEL M-8 CROSS-FIELD HEAD PULS VERTICAL STEREO 


0 AKAI ELECTRIC CO., LTD. 


HIGASHIKOJIYACHO OHTA-KU TOKYO JAPAN 


N.S.W. Magnecord Australasia Pty., Ltd. 210 Clarence St., Sydney Victoria Magnecord 

Australasia Pty., Ltd. 3 Albury Road North Balwyn Queensland Chandlers Pty., Ltd. 399 Montague Rd. r West 
End, Brisbane S.A. Magnecord Australasia Pty., Ltd. 8 Arthur St., Unley W.A. Tedco Pty., Ltd. 579 Murray 
St., Perth 
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KNOW YOUR GRAMOPHONE* 

A plain man's guide to records and reproducers 

By JOHN BORWICK, B.Sc. 

PART SEVEN — PICKUP ARMS 


N OW that we have dealt with pickup 
cartridges and styli, it becomes 
necessary to discuss methods of mount¬ 
ing the cartridge so that it can track 
across the record with minimum fric¬ 
tion and minimum distortion. Until 
someone invents a frictionless “sky¬ 
hook,” the carrying arm will normally 
consist of a rod with the cartridge at 
one end and a pivot at the other. 

A pivotted arm inevitably means dis¬ 
tortion due to what is called tracking 
error and, though it is easy to exag¬ 
gerate the importance of this factor, a 
brief explanation follows. 

Tracking Error; As we have seen, the 
grooves on a record are cut by a chisel¬ 
shaped cutting stylus which is tracked 
across the disc on a kind of parallel-bar 
carriageway. The line of movement is 
radial, that is, passing directly from the 
outer edge of the disc towards the centre 
spindle. At all times, therefore, the 
cutter vibrations may be taken to be 
at right angles to the groove (i.e., to a 
tangent drawn at the point of contact). 

Ideally, the reproducing pickup should 
follow this same radial line but, as 
will be seen from figure 1, the path 
traced by a pivotted pickup is not 
straight. It follows the arc of a circle 
whose centre is at the pivot and whose 
radius is equal to the effective arm 
length, that is, the distance from the 
pivot P to the stylus S. Figure 1 also 
reveals that the stylus movement, in the 
case illustrated where PS = PC, is not 
at right angles to the groove, as is 
shown by the angle theta between PS 
and the tangent to the groove. 

The resultant skewness of the stylus 
movement to the waveform actually re¬ 
corded causes distortion, in which 
second harmonic distortion predomin¬ 
ates, by an amount which is directly 
related to the “tracking error” angle. 
The geometry of this effect has been 
worked out in detail by Baerwald, 
Bauer and others (see, for example, 
“Electronics,” March, 1945). 

Still making the arm length PS = PC, 
so that the stylus arc would just pass 
through the centre of the record, figure 
2 demonstrates that the tracking error 
for PS = 8 inches falls from about 
22 deg. at the outside grooves to 15 
deg. halfway through and 7 deg. at the 
inner grooves. 

Now it would be possible to crank 
the head at an angle to the arm proper 
and thereby eliminate the tracking error 
at any chosen point across the record. 
For example, if an offset angle of 15 

* Reproduced by arrangement with 
"Gramophone " magazine. 



Figure 1: A pickup which is 
pivoted at P will track in an arc 
across the record. The straight 
arm shown has a tracking error 
depicted as theta, which is the 
angle between the arm and the 
tangent to the groove. 


hang of 0.55in for the arm of figure 2 
produces a much more consistent track¬ 
ing error (see figure 3). If, then, the 
pickup head is offset at the middle value 
of 25 deg., we find that the overall 
tracking error is only +3 deg. at the 
outer groove and —2 deg. at the inner 
groove. In fact, a greater error can be 
tolerated at the outside of the record 
due to the greater linear recording 
speed. 

A better criterion than “minimum 
tracking error” would seem to be “mini¬ 
mum distortion,” and this is in fact the 
usual approach. The combined benefits 
of offset angle and overhang, properly 
applied, can therefore reduce the track¬ 
ing error bogey to acceptable propor¬ 
tions. 

Figure 4 summarises the respective 
mathematical formulae and gives a 
rough guide to the optimum overhang 
and offset angle for any length of arm 
from 7 to 12 inches. Methods of off¬ 
setting include cranked arms (SME), 
S-shaped arms (Ortofon) and cranked 
shells (Garrard). 

The residual amount of distortion is 
smaller for longer arms, but practical 
matters like the size of cabinets and 
extra mass required have made shorter 
arms more common. Domestic record 
players tend to have 7 inch arms with 
an overhang of about 0.6in and an off¬ 
set angle of 26 deg. 

TpV 


6'radius outside groove 


tangent to groove 


deg. were chosen, the tracking error 
would be reduced to zero at the middle 
grooves and would be only -f 7 deg. 
and — 7 deg. at the outer and inner 
grooves respectively. 

However, things are still not good 
enough since the maximum tracking 
error which we can regard as tolerable 
is of the order of 2 deg. 

To obtain the desired result, the 
standard practice is to position the arm 
pivot slightly nearer to the record so 
that the stylus will pass in front of, or 
overhang, the centre spindle. 

For example, introducing an over- 


6'radius outside groove 

-tangent to groove 




Figure 2: The tracking error for 
an 8-inch arm , whose stylus 
would pass through the centre 
of the record, varies from 22 
deg. to 7 deg. 


Figure 3: If an overhang of 0.55 
inches is introduced , the tracking 
error is more consistent from the 
outside to the inside groove. 

A number of more or less compli¬ 
cated pickup arms have been produced 
which aim to avoid tracking error com¬ 
pletely. These fall into two classes. 

First is the radial tracking type of 
arm which, instead of being pivoted, 
actually allows the pickup head to trav¬ 
erse a straight line radius of the disc 
in the same way as the cutter. The 
B.B.C. have used such an arm for many 
years for playing 78rpm records, the 
carriage having six ball races running 
on a polished rail. The Marantz SLT 
(straight line tracking) arm has recently 
•appeared in the U.S.A. and emerges 
radially from a housing at the right 
hand side of the turntable. 

In the second category come the 
articulated arms in which the actual off¬ 
set angle alters as the record is played. 
Typical examples are the Burne-Jones 
twin-shaft arm produced some years ago 
and the Worden arm in which the off¬ 
set correction is produced by movement 
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THE LIVING CARTRIDGE 


Actual size of world's btst 
mono-stereo cartridge. 



NO LESS THAN PERFECT 


THE NEW EMPIRE 888P CARTRIDGE 


It sings! It absorbs! It feels! It captures every sound, caresses every note. It’s the pulse of your 
entire music system. Listen to its unbelievable frequency response that spans the complete 
orchestral spectrum one full octave above and below the fundamental range of any musical in¬ 
strument or any harmonic content it can possibly generate. 
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TREQUFNCT IN CYCLES PER SECOND 


EXCLUSIVE MAGNETIC 
CONE STYLUS* 



LIGHTEST MOVING 
MECHANISM YET OEVELOPEO 
DYNAMIC MASS LESS 
THAN .5 X 10 * GRAMS 


EXCLUSIVE MAGNETIC CONE* STYLUS 


The moving magnetic cone features a tapered hollow tube, .001 in thick, and a hand polished 
diamond stylus. The entire Empire 888P cartridge weighs only 7 grams — the ideal cartridge 
weight for modern compliance requirements. The lightest, most rugged moving mechanism ever 
developed. Sock it . . . smack it . . . rock it .. . and then play it. You can’t harm the new 
Empire 888P or your records. 

TECHNICAL SPECIFICATIONS 


MODEL 

888 

888 E 

8881* 

888 PI 

B 88 SC 

Frequency 

Response 

10-24.000 

cps. 

10-30,000 

cps. 

8-28.000 

cps. 

6-30.000 

cps. 

6-32,000 

cps. 

Output 

Voltage 

8.0 my 
per 

channel 

8.0 mv 
per 

channel 

8.0 mv 
ptr 

channel 

8.0 mv 
per 

channel 

8.0 mv 
per 

channel 

Channel 

Separation 

more than 
30 DB 

more then 
30 08 

more than 
30 DB 

more than 

30 DB 

more than 

30 DB 

Compliance 

10 x 10 * 
cm dyna 

12 x 10 -* 
cm dyne 

IS x 10 * 
cm/dyne 

20 x 10 « 
cm / dyne 

25 x 10 * 
cm / dyne 

Tree kins 
Force 

*4 to 6 
grams 

*4 to S 
grams 

to 4 
grams 

«a to 3 
grams 

«a to 3 
grams 

Stylus 

.7 mil 
radius 
diamond 

.4 x .9 

mil bi- 

radial 

elliptical 

hand- 

polished 

diamond 

.6 mil 

radius 

hand 

polished 

diamond 

.2 x .9 mil 
b»- 

radlal 

elliptical 

hand 

polished 

diamond 

.3 x .7 mil 

hi-radial 

elliptical 

hand 

polished 

diamond 

Terminating 

Impedance 

47.000 

ohms 

47.000 

ohms. 

47.000 

ohms 

47.000 

ohms 

47.000 

ohms 


HEAR NOW GREAT A DIVERGENT LENS SPEAKER SYSTEM UN BE 

MODEL 8200 IMPERIAL GRENADIER 

Technical Specifications:— Frequency Response — 30-20,000 cps 
Nominal Impedance: 8 ohms. Power handling capacity: Music 
Power maximum undistorted 100 watts. 

The Model 8200 is in custom and cabinet installation, too! Even for 
that special wall . . . built right in ... a most startling and refreshing 
design for the perfect music room. Now the same thrilling Grenadier 
sound and phenomenal stereo separation can also be captured in 
customised wall units, or your existing cabinets and consoles. Design 
your own stereo system. The Grenadier’s components separately and 
combined are the finest available. As with all Empire products . , . 
precision and perfection are built-in. 



TRUE FIDELITY C. PINCZEWSKI 

For complete brochures on the Armstrong end Empire equipment and further information, write to: 

RECORDED MUSIC SALON , 23 Collins Street Melbourne. Telephone 63-6257. 
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of one shaft inside another. Quite apart 
from the avoidance of tracking error, 
this type of arm can result in reduced 
side pressure. Inevitably, however, these 
compensating arms involve additional 
bearings and it seems doubtful whether 
this disadvantage is worth the departure 
from pivot simplicity. 

Types of Pivot: The pivot point in the 
earlier diagrams is the effective centre 
about which motion of the arm in the 
horizontal plane takes place. Pretty 
obviously, it is a requirement of the 
pivot that there should be as little fric¬ 
tional resistance to sideways motion as 
possible. A value of around one-tenth 
of the playing weight is generally con¬ 
sidered adequate, i.e. a pickup operating 
at 3 grams playing weight, for example, 
should require a sideways force of 0.3 
grams or less to move it. 

Pivots have been designed with low 
frictions of this order using miniature 
ball bearings. In the more exotic arms, 
where playing weights as low as 1 gram 
are aimed at, the universal pivot (uni¬ 
pivot) is preferred. This consists of a 
single needle or spike of polished steel 
on which the arm is balanced, there 
being a recessed cup on the underside 
of the arm to fit over the spike. 

In an advanced design described by 
Percy Wilson (The Gramophone, Sept¬ 
ember and October, 1963) the vertical 
member itself rests on a tube filled with 
grease and containing an air bubble. The 
compliance of the latter helps to isolate 
the arm from spurious mechanical 
shocks on the motorboard. Mr Wilson’s 
design has the recessed pivot bearing at 
the base of a novel stabiliser, which re¬ 
sembles an upturned beaker with a 
thickened, heavy rim. Besides improv¬ 
ing stability, this avoids side thrust dif¬ 
ficulties (see below) since the frictional 
drag of the record is automatically op¬ 
posed by the gravitational restoring 
force, 

A unipivot gives low friction bearing 
in both the horizontal and vertical 
planes. It also tells you immediately if it 
is properly balanced — any imbalance 
will cause it to rub. Other types of pivot 
must contain a separate ball, knife edge 
or twin point bearing to permit freedom 
of up and down motion. In this case, an 
important requirement is that the verti¬ 
cal and horizontal pivots should be 
vertically in line with each other, to 
avoid severe side-thrust if tilting takes 
place. 

Side-thrust: As we have seen, it 
follows from the practice of mounting 
pickup arms with the stylus overhanging 
the centre spindle that the axial line of 
the arm is not tangential to the groove. 
As a result, the frictional drag on the 
stylus has a component which tends al¬ 
ways to pull the pickup towards the 
centre of the record. 

To some degree this inherent side- 
thrust or bias is a good thing since part 
of it serves to overcome the horizontal 
pivot friction which we have just dis¬ 
cussed. Nevertheless, the residual bias 
introduces a slightly greater force against 
the inner wall of the groove than against 
the outer (right hand) wall and this can 
lead to distortion or even skating of the 
pickup. 

The amount of the distortion is ad¬ 
mittedly small, but assumes importance 
as other types of distortion are 
gradually being suppressed. 

The better class pickup arms, which 
we may assume are being used with re¬ 


latively distortion-free cartridges, ampli¬ 
fiers, etc., therefore tend nowadays to 
incorporate some means of opposing or 
compensating for this side-thrust. In the 
most popular approach, a small weight 
is dangled on a nylon thread which is 
attached to the arm at a point behind 
the pivot. 

This thread is taken over a bracket 
to the left of the arm and so applies an 
outward force to the pickup which. 


OVERHANG (ins) 



OFFSET ANGLE (degrees) 


Figure 4: This chart provides a 
rapid means of reading off the 
correct overhang and offset 
angle for any arm between 7 
and 12 inches long . 

when correctly adjusted, will just cancel 
the inward force due to side-thrust. (Note 
that when J. Crabbe first put forward 
this idea — Wireless World, May, 1960 
— he attached the thread on the right 
hand side in front of the pivot, which 
had the same effect, and recommended 
Luron No. 2 fishing line!) 

Magnetic compensation: An alterna¬ 
tive type of bias compensator is offered 
by Decca, which incorporates magnetic 
materials to produce the desired adjust¬ 
able counterclockwise torque. The idea 
is also developed in the Audio and De¬ 
sign pickup arm, which has the further 
novelty of requiring no lead-out wires. 

Although not mentioned in the section 
above on pivot friction, the wires which 
carry the electrical output from the cart¬ 
ridge are a common cause of unwanted 
mechanical resistance. With lightweight 
pickups particularly, these wires must be 
very carefully looped at the point where 
they emerge from the rear end of the 
arm so that they in no way impede the 
movement of the arm as it tracks across 
the record. 

The Audio and Design arm has its 
internal wires terminated in four probes 
which are lowered into tiny baths of 
mercury. Thus a proper electrical con¬ 
nection is made for the twin stereo out¬ 
puts but the possibility of undesirable 
forces from twisting wires is eliminated. 

Playing weight adjustment: Most pick¬ 
up arms, except those designed for a 
specific integral cartridge, include some 
means of adjusting the playing weight. 
This adjustment is made necessary by the 
varying recommended playing weights of 
cartridges on the market and the fact 
that the cartridges themselves have 
widely varying physical weights. (Just 
to quote two contrasting examples, the 
Pickering V-15 cartridge weighs 5 grams 
and should be played at 2 to 5 grams, 
whereas the Ortofon S15-T weighs 
grams and has a recommended playing 
weight of 1 to 2 grams.) 

In the usual see-saw like construction, 
(Continued overleaf) 



THE NEW HAMMOND 
M-100 CONDENSER 
MICROPHONE 


The Hammond M-100 Condenser 
Microphone satisfies the needs of pro¬ 
fessional recording studios as well as 
the recording enthusiast at home, 
whose primary objective is to pro¬ 
duce truly professional sound with 
semi-professional equipment and to 
exploit the capabilities of present day 
tape recorders and modern tapes. 

The microphone need no longer be re¬ 
garded as the “weak link” in the 
audio chain because of compromise be¬ 
tween cost and quality ... for the 
Hammond M-100 is very modestly 
Encel priced for an instrument of this 
calibre. Here are the most important 
features:— 

• Low source impedance—60 ohms 
—permits use of very long ex¬ 
tension cables—up to 200 ft. 

• Matches without modification the 
input circuits of professional 
mixers and high impedance circuits 
with the addition of a simple 
matching transformer. 

• Frequency response: 30 Hz to 
20,000 Hz, plus or minus 1 db. 

• Size: 4” long x 1” diameter. 

• Scratch proof finish, anodised dark 
grey. 






power unit. 

• See the review—“Tape Recorder” 
February, 1966. Ask for copies! 
Encel Price: ITiia 

STEREO VERSION jllO 

MONO VERSION $7 A 

(The extra capsule may he added w * 
to the mono mode! converting it 
to stereo at any time.) 



Head Office: 

431 Bridge Rd., Richmond, Vic. 
Tel. 42 3762 
City Branch: 

18 Bourke St., Melbourne. 

Tel. 322672 
Sydney Store: 

257 Clarence St., Sydney. 

Ground Floor, 2SM Building 

Tel. 294563, 294564 

★ wholesalers ★Trade-ins accepted. 
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AKAI CENTRE, 135 (astlereagh Street, it-9874 


Peter Clark of 
Magnetic Sound 
City and Parramatta 
invites you to visit 


Imagine over 850 sq. ft. of space devoted to displaying the complete 
range of famous AKAI Tape Recorders including every AKAI 
speaker and accessory. That’s what you’ll find in the heart of 
town at Peier Clark’s new ‘AKAI CENTRE’. Trust Peter Clark to 
give you today’s best deal on price and after sales service. Visit the 
‘AKAI CENTRE’ soon. It’s the only one of its type in Australia. 


ASK ABOUT THE SPECIAL PROFESSIONAL 


PRICE ON AKAI TAPE RECORDERS 


LOWEST AKAI PRICES 


IN TOWN! 


AKAI 1710 

List £161/6/6. Less 
T/I bonus. 3-speed, 4- 
track stereo/mono re¬ 
corder. Two 7in and 
5in built-in speakers. 3 
watts per channel. 
Takes 7in reels. 


AKAI X4 

List £216. Less T/I 
bonus. Fully transistor¬ 
ised stereo/mono. Op¬ 
erates battery/mains. 4- 
track, 4-speed. Weighs 
only 11.2 lbs. Hear this 
one! 


AKAI M8 

List £280/6/-. Less 
T/I bonus. 4-speed, 4- 
track Stereo/mono re¬ 
corder with Crossfield 
head. Plays up to 4 
hrs. 2 stereo fill-in 
speakers. 


AKAI X300 

List £371/10/-. Less 
T/I bonus. 3-speed, 4- 
track Stereo/mono re¬ 
corder. Cross field 
heads; 3 hystersis syn¬ 
chronous motors with 
direct driven capstan. 


AKAI X355 

List £452/5/-. Less 
T/I bonus. 3 motors, 
3-speeds, 4 heads (in¬ 
cluding Crossfield bias), 
20 watts per channel 
output. Built-in echo 
chamber effect. 


AKAI 910 

List £101//18/6. Less 
T/I bonus. Mono re¬ 
corder, available in 
four or two track form. 
2-speed; 3.2 watts out¬ 
put. Built-in P.A. sys¬ 
tem. 


GRAMOPHONE-Cont. 

the weight of the cartridge (and shell, if 
any) and the major length of the arm 
are opposed behind the pivot by a shorter 
extension of the arm and a relatively 
heavy counterbalance weight. 

As a first step, it is usual to slide the 
counterweight to and fro until a posi¬ 
tion is found which exactly balances the 
pickup so that the cartridge will swing 
over the record without touching it. 
Then the required playing weight is ap¬ 
plied by such means as moving the 
counterweight forward by specified 
amounts, sliding auxiliary weights for¬ 
ward, or increasing the tension on a 
spring which bears on the arm in front 
of the pivot. 

Notice that all these techniques are 
setting the so-called longitudinal balance 
of the arm. In most cases, however, due 
for example to the cranking of the arm 
or the shell mounting to give the neces¬ 
sary offset angle, the weight of the arm 
is not equally distributed laterally on 
either side of its centre long axis. 

For this reason, certain arms have 
some means of achieving lateral as well 
as longitudinal balance. The SME arm 
has its auxiliary playing weight counter¬ 
balance on an L-shaped shaft at the right 
of the arm: this produces a clockwise 
torque when viewed from the front 
which can be adjusted to balance out the 
torque due to offset. 

Another way of achieving the same re¬ 
sult is to use a counterweight which is 
itself offset: that is the hole by which 
it is slid on to the arm is off centre. 
Then, once it has been set at the cor¬ 
rect fore-and-aft position for longitudinal 
balance, one can orientate it for proper 
lateral balance too. 

Raise and lower devices: The human 
hand (and brain?) finds it easier to lift 
and put down with precision something 
relatively heavy like a pencil than some¬ 
thing as light as a feather. For this 
reason, ultra-light gramophone pickups 
are difficult to handle and most pickup 
arms incorporate a raise and lower de¬ 
vice. 

This can be a simple lever which 
pushes up on the arm at some 
point in front of the pivot (or down on 
the arm behind the pivot): or it can 
be the quite complex result of applied 
ergonomics (design for operational sim¬ 
plicity). 

In the best designs, the rate of lower¬ 
ing is taken out of the hands of the 
operator and safely controlled by a 
hydraulic piston. Also, the raising and 
lowering should be precisely vertical so 
that, if we want to, we can continue 
playing a record from the groove at 
which we stopped. 

It is also useful on occasion to be 
able to cue into a record at a preselected 
spot. This requires an indicator scale 
of some sort which, though omitted 
from most arms, can be added in the 
shane of the Auriol Pickup Control. 
This clever accessory gives precise cueing 
and adjustable lowering speed (and is 
available in a version with raised scale 
divisions for blind users). 

Now, after all this theorising, I expect 
many readers will want to get down to 
brass tacks and the proper methods to 
use when mounting a cartridge in its 
shell and the shell/arm combination on 
the turntable. These practical matters 
will be covered in the next instalment. 
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JULIAN RUSSELL 


Outstanding among an impressive 
cast is a newcomer, the Greco-Russian 
soprano, Elena Suliotis. She, too, seems 
to have been born with an innate sense 
of the theatre since, at 22, she offers 
here a performance so rich in vocal 
dramatisation that the only comparable 
performer she recalls is the veteran 
Callas. 


Curlew River ... magnificently recorded 


BRITTEN—Curlew River. A Parable 
for Church Performance. Peter 
Pears (Madwoman); John Shirley- 
Quirk (Ferryman); Harold Black¬ 
burn (Abbot); Bryan Drake (Travel¬ 
ler); Bruce Webb (Voice of the 
Spirit). Monks, acolytes and pil¬ 
grims. Seven instrumentalists, the 
whole under the direction of Ben¬ 
jamin Britten and Viola Tunnard. 
Decca Stereo SET301. 

Britten has always had a perceptive 
sense of the theatre, and this stands 
him in good stead here. This work, to 
describe it all too briefly, transforms 
with the skilful aid of his librettist, Wil¬ 
liam Plomer, a Japanese Noh play he 
saw in Tokyo in 1956 into a “Christian 
parable for church performance.” The 
ancient Japanese drama thus becomes 
a medieval mystery play, its characters 
changed into monks and invented char¬ 
acters enacting a story with a strong 
moral purpose. All who know Britten’s 
music will recognise here material on 
which he works at his best. 

Some of the music is in the form of 
dignified processionals, some of it 
floridly melismatic, some declamatory. 
Drama is introduced spontaneously but 
without undue theatricality. Britten uses 
a small orchestra — flute, horn, viola, 
double-bass, harp, percussion and organ 
—to produce sounds as original as they 
are enjoyable to ears jaded by larger 
combinations. Much of his percussion 
is tuned, though he gets some wonderful 
effects from slackly stretched drum¬ 
heads which certainly have pitch of a 
kind, even if it cannot be strictly des¬ 
cribed as musical pitch. 

By the sheer weight of his part as 
Ferryman of Curlew River John Shir- 
ley-Quirk dominates a recording in 
which there is not a disappointing per¬ 
formance. His is a reading in the grand 
manner, the humanity of his charac¬ 
terisation revealed in every bar. But 
despite the splendour of Shirley-Quirk’s 
reading, Peter Pears’ mysterious aristo¬ 
cratic mad woman searching for a dead 
child is the one to stay in the memory. 
The child, too, by the way performed 
by little Bruce Webb, singing enchant- 
ingly throughout, suggests quite wonder¬ 
fully the spiritual purity that was in 
Britten’s mind. 

When I point out that John Culshaw, 
the producer of Decca’s great “Ring” 
series and “Tristan and Isolda,” was in 
charge of recording you should have 
no doubts about his magisterial success 
in this work. But I must warn that 
those who expect to meet here the direct 
communication of Britten’s “Peter 
Grimes,” “Albert Herring” and other 
similar works, might find “Curlew 
River” much less accessible, at any rate 
until after several hearings. And even 
then “Curlew River” offers a mystical 


experience as well as a musical one, 
that might elude even sensitive and ap¬ 
preciative listeners. But even without 
this latter grace it is a beautiful con¬ 
ception, peerlessly realised and mag¬ 
nificently recorded. 

★ ★ ★ 

BRITTEN — A Ceremopy of Carols. 
Rejoice in the Lamb. Festival Te 
Deum. Robert Shaw Chorale con¬ 
ducted by Robert Shaw. RCA 
Stereo LSC2759. 

This is much more straightforward 
Britten, indeed the “Ceremony of 
Carols” has now established itself firm¬ 
ly as Christmas entertainment in many 
parts of the world, and is enjoyed by 
the very young as much as by their 
elders. Robert Shaw’s choir is a splen¬ 
didly disciplined body of singers respond¬ 
ing alertly to dynamic variations and 
always employing the purest of diction. 
In fact they are so well disciplined 
that, to me, they just lack the idiomatic 
touch English singers lend to this very 
English music. This is perhaps most 
noticeable in the Carols which, though 
beautifully precise, are a little stiff. 

The choir is more at ease in the 
other two, more robust, pieces, in which 
they convey a spiritual elation that I 
found quite irresistible. That they suc¬ 
ceed completely in avoiding archness in 
their expression of innocence is another 
strong recommendation. The sound is 
always first rate. 

★ ★ ★ 

VERDI—Nabucco. Complete Opera. 
Tito Gobbi (Nabucco); Elena Sul¬ 
iotis (Abigaille); Carlo Cava (Zac- 
caria); Bruno Prevedi (Ismaele); 
Dora Carral (Fenena); Anna 
d’Auria (Anna); Walter Krautler 
(Abdallo). Chorus and Orchestra 
of the Vienna State Opera con¬ 
ducted by Lainberto Gardelli. 
Decca Stereo SET298/300 

This opera, originally known as 
Nabucodonosor (Nebuchadnezzar) dates 
back to early in Verdi’s career, in 1842. 
Yet such already was the force of 
Verdi’s inventive genius that it is ablaze 
with lovely melodies that will haunt you 
for days, resourcefully handled en¬ 
sembles, simple but bitingly direct orch¬ 
estration—and, of course, some of the 
crudities that persisted long afterwards 
in much later works. 

At 29, the age at which he composed 
the opera, his harmonic sense was al¬ 
ready richly developed, and his 
theatrical sense surely enough established 
to suggest that he brought it with him 
at birth. As to the “crudities” — well, 
they’re innocent enough to provoke an 
indulgent smile rather than irritation. 


Miss Suliotis has an unusually wide 
range that remains equally rich and ex¬ 
pressive at both extremes, and a manner 
of delivery that is at once forceful and 
alluring. True, she has not yet learned 
to impose complete smoothness on her 
various changes of register, but at 22 
she has plenty of time to acquire such 
refinements. In the meantime here is 
a performance to astonish and delight. 

That she can challenge in interest the 
magnificently professional performance 
of Tito Gobbi in the title role will give 
the reader some idea of her achievement. 
For though Gobbi’s voice has started to 
tire ever so little, his superb technique 
enables him to disguise the fact with al¬ 
most complete success in all but a very 
few bars of his taxing role. 

The other principals offer little to 
interest or please. Carlo Calva (Zac- 
chariah) booms cavernously and un¬ 
steadily, and Dora Carral (Fenina) offers 
little that I can recommend. Bruno 
Prevedi has a clear, unforced tenor 
marred by a lachrymose delivery. But 
against this you have the Vienna State 
Opera Chorus at the very top of their 
form and the Vienna State Opera Orch¬ 
estra—gorgeous in tone and immaculate 
in precision. The whole youthfully 
violent work is under firm but sym¬ 
pathetic direction by Gardelli and the 
engineering has superb presence and 
fidelity. 

★ ★ ★ 

MOZART—Serenade No. 10 in B Flat 
for 13 Wind Instruments (K.361). 
London Wind Quintet and Ensemble 
conducted by Otto Klemperer. 
SAX5259. 

Sydney readers who were lucky 
enough to attend the performance of 
this beautiful work by the New Sydney 
Wind Quintet in the Cell Block Theatre 
will remember it as one of the out¬ 
standing musical treats of 1966. The 
measure of the Australian players’ 
achievement can be realised when com¬ 
pared, in retrospect, with the magnificent 
performance offered here, for while 
they are perhaps superseded in minor 
details by their English colleagues they 
are by no means overshadowed. 

There is one major difference in the 
two performances. Mozart wrote his 
bass line for either string bass or double 
bassoon. Klemperer uses the one in 
some of the numbers and the other in 
the remainder. The Australians used a 
double bassoon throughout. In such 
items as the two delicious minuets the 
wisdom of Klemperer’s choice is ap¬ 
parent in the added airiness to the 
scoring obtained by use of the string 
bass. 

The English also score in another way 
on this disc, for whereas the N.S.W.Q.’s 
performance w'as given live, Klemperer’s 
has the benefit of recording techniques 
which permit the replaying of unsatis¬ 
factory bars as often as necessary to 
perfect them before splicing them in to 
the complete tape—a fact that is often 
forgotten by some critics when they 
assess the merits of live versus recorded 
performances. At any rate, I cannot 
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imagine a better performance than you 
will hear on the new Columbia, which 
offers sheer perfection from beginning 
to end. 

★ ★ ★ 

MOZART — Symphony No. 29 in A 
Major (K.20I). Symphony No. 33 
in B Flat Major (K.319). New 
Philharmonia Orchestra conducted 
by Otto Klemperer. Columbia 
Stereo SAX05256. 

Klemperer offers more exquisite 
Mozart playing on this disc where you 
will find a rather wider dynamic range 
than is usually associated with eighteenth 
century music, especially Mozart sym¬ 
phonies as early as these. But Klemp¬ 
erer profits by it in shaping every phrase 
so that it breathes as naturally as a 
child. Another merit of the engineering 
stresses the wisdom of Klemperer’s plac¬ 
ing of the first violins on his left and 
the seconds on his right so that the 
composer’s important antiphonal effects 
can be reproduced stereophonically to 
better effect than is realised in a great 
many concert halls, or by conductors 
who seat the first and second violins to¬ 
gether on their left. 

You will probably not be surprised to 
hear some of the movements taken a 
little more steadily by Klemperer than 
by other conductors, but the older I get 
the more I incline to nearly complete 
acceptance of Klemperer tempos. These 
two symphonies are a fairly common 
coupling. Their performance here is 
anything but common. It is far and 
away the best I have ever heard. 

★ ★ ★ 

J. S. BACH—Concertos for Flute, String 
Orchestra and Continuo in G Minor 
(after the Concerto, BWV1056), 
and A Minor, BWV1041. 

TELEMANN — Concertos in C Major 
and D Major. 

Jean-Pierre Rampai (flute) and the 
Saar Chamber Orchestra conducted 
by Karl Ristenpart. World Record 
Club Stereo T/4091. 

Those who heard Rampai during his 
recent Australian tour probably noticed 
that his tone, though unremittingly 
limpid, was a little on the fragile side. 
That this was not due either to imagin¬ 
ation or acoustical problems could be 
checked by comparing it to that of our 
own Neville Amadio’s on the same even¬ 
ing and in identical circumstances. Had 
I not become aware of this myself I 
might have thought that he had been re¬ 
corded a tiny bit too remotely on this 
otherwise delectable disc, whereas, in 
fact, he might, with profit, have been 
placed closer to the microphone. 

That, however, is the only mildly un¬ 
favourable comment I have to make 
about these lovely performances. Those 
who, in my opinion, look askance at the 
almost hysterical enthusiasm for baroque 
music that is at present sweeping through 
the western world need fear nothing of 
redundancy in these performances. There 
is nothing of the tiresome sameness that 
so much baroque music seems to share 
with the popular music of our gener¬ 
ation. The works remain perenially 
fresh in invention and charming in their 
proportions. Rampal’s technique is of 
the kind that is so effortless one is never 
aware of the many difficulties that are 
overcome in every movement. And the 
accompaniments are all admirably, and 
idiomatically provided by Ristenpart and 
his orchestra. 
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MENOTTI—Amahl and (he Night Vis¬ 
itors. Complete Opera. Kurt 
Yaghjian (Amahl); Martha King 
(His Mother); John McCollum 
(Kaspar); Richard Cross (Melchior); 
Willis Patterson (Balthazar.) Orch¬ 
estra and Chorus of the NJLC. 
Opera Company conducted by 
Herbert Grossman. RCA Stereo 
LSC2762. 

There is plenty in this little opera to 
please scholars and tyros alike. Its 
.Christmas<ard story tells of a little 
cripple boy who lives in poverty with 
his widowed mother. To their humble 
little shack one night come the Three 
Kings, following the star that will lead 
them to Bethlehem. They stay the 
night and when they are about to leave 
in the morning the boy finds he is mir¬ 
aculously cured and accompanies them 
to Bethlehem. Sentimental? No more 
so than “Madame Butterfly” and a score 
of other operas. 

The music is typical of Menotti. The 
craftmanship is impeccable, there are 
plenty of easily remembered melodies, 
and even musical characterisation of the 
simpler sort. Its main weakness lies in 
its constantly recalling the work of other 
composers, not only of the Italian school 
like Puccini, but also the Russian — 
Prokofieff, Moussorgsky and Rimsky- 
Korsakoff. In fact all is grist that comes 
to Menotti’s musical mill. 

The opera is very well sung, indeed. 
The outstanding voice is that of Richard 
Cross, one of the Three Kings, who uses 
a bass of velvety quality, evenly dis¬ 
tributed, and expressive in every regis¬ 
ter. Martha King projects admirably the 
character of the mother, distraught be¬ 
cause her poverty prevents her from 
seeking aid for her son. The boy himself, 
Kurt Yaghian, sings artlessly and with¬ 
out archness, but his performance is a 
little parrot-like, as if he had learned 
the part by slavishly copying his coach. 

The rest of the performance is charac¬ 
terised by great refinement. The orches¬ 
tra plays sensitively throughout and the 
chorus, well, but not over-trained, re¬ 
sponds alertly to Herbert Grossman’s 
understanding direction. 


A PURCELL ANTHOLOGY. Excerpts 
from “The Fairy Queen,” “The In. 
dian Queen,” “King Arthur.” With 
some dramatic music and songs. 
Joan Carlyle (soprano) and the Bath 
Festival Orchestra conducted by 
Yehudi Menuhin. HMV Stereo 
OASD2 261. 

The three works from which the 33 
pieces offered here are taken have all 
been recorded complete and most Pur¬ 
cell lovers will be almost sure to own 
them. All three turned out admirably 
on disc. But I don’t think the produc¬ 
tion under review has that audience in 
mind, but rather one made up of new¬ 
comers to Purcell’s magic. Oldtimers 
might find some of the items too tanta- 
lishingly brief and might even resent the 
fact that they have been remorselessly 
amputated from the main body. But all 
are splendidly played by Menuhin and 
his orchestra with true feeling for the 
period. 

However, in writing of the period I 
must mention that though I am no 
authority on the ornamentation employed 
in those days, some of that used here 
sounds very awkward indeed though 
the performers seem comfortable enough 
elsewhere during the performance. I 
don’t think any of these considerations 
are likely to spoil the intense pleasure 


newcomers to Purcell will enjoy, though 
soprano Joan Carlyle’s production is 
sometimes marred by a wide vibrato. 

What is likely to appeal to novices rather 
than scholars is the generous fertility 
of the composer’s invention, the inten¬ 
sely musical quality of every bar he 
wrote, and the astonishing originality of 
much of the material. 

★ ★ ★ 

SMETANA—Ma Vlast. Complete in 

Six Movements. 

DVORAK—Symphonic Variations for 
Orchestra. 

Philharmonia Orchestra conducted by 
Sir Malcolm Sargent. Record 
Society Stereo S/T4095/6. 

Let’s face it. “Ma Viast” complete is 
a vast bore. It consists of six tone-poems 
of approximately the same length as 

“Vltava,” the one that still remains popu¬ 
lar enough to be included in many 
Western European concert programs. Of 
the other five, only “Sarka” and “From 
Bohemia’s Woods and Fields” have 
much to recommend them in a conven¬ 
tional way. But the remaining three I 
found just plain dull. However, this is 
obviously not the opinion of Sir Malcolm 
Sargent who conducts them all with 
unremitting affection and even manages 
to convey his enthusiasm to his orches¬ 
tra. 

So much for “Ma Vlast.” But as often 
as I have heard it, I still respond with 
boundless enthusiasm to Dvorak’s 
“Symphonic Variations” which you will 
find on the fourth side. The theme is 
easy to follow, even by a novice, through 
its many transformations; each makes a 
dramatic contrast to its neighbours, and 
the whole finishes with one of those 
exciting climactic codas its creator knew 
so well how to write. 

★ ★ ★ 

A PORTRAIT OF JOAN HAMMOND. 
Seven arias by Puccini, one by 
Dvorak, and four ballads. HMV 
Mono OXLP7520. 

Nowadays, so much is offered to the 
musical public both in concert hall per¬ 
formances and recordings that one’s mem¬ 
ory tends to become a little short. I 
had quite forgotten, for instance, how 
exciting I found Joan Hammond’s voice 
when 1 first heard it many, many years 
ago. Judging by the engineering in most 
of the pieces offered here they are far 
from recent, though no dates are given. 
But whatever this quality may be, there 


is no denying the magnificence of Miss 
Hammond’s singing. A slightly too 
hearty approach to some of the more 
delicate passages is a characteristic she 
never quite learnt to overcome, but other¬ 
wise she is heard here at what was a 
very fine best indeed. 

★ ★ ★ 

GREENSLEEVES AND 57 OTHER 
FAVOURITE FOLK SONGS. 
RCA /Reader’s Digest Stereo RDS- 
22-1/2/3/4. 

The songs here hail from Great Brit¬ 
ain, Ireland, the United States, and one, 



“Frere Jacques,” from France. The ar¬ 
rangements are, for the most part, what 
is known as “sweet,” but I am far from 
using the term in a pejorative sense. 
They are all very expert indeed, some 
for orchestra, some for vocal solo, others 
for chorus. The various orchestral com¬ 
binations are many and varied in their 
composition. The playing and singing is 
of a consistently high standard. And 
what always impresses me about these 
package deals is the very low price at 
which they are issued without any cheese¬ 
paring in production quality or finish to 
meet the market. 

★ ★ ★ 

THE ROMANTIC RACHMANINOFF. 
Piano Concertos Nos. 1, 2, 3, 4. 
Rhapsody on a Theme by Paganini. 
Earl Wild (pianist) and the Royal 
Philharmonic Orchestra, conducted 
by Jascha Horenstein. The Isle of 
the Dead. Royal Philharmonic 
Orchestra conducted by Jascha Hor¬ 
enstein. 

Though this, too, represents grand 
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value, especially to those starting a re¬ 
cord collection, I was ever so slightly 
disappointed with some of the features 
of the performances and the engineering. 

Earl Wild is a superbly equipped pian¬ 
ist in terms of technique. He takes the 
opening section of the Paganini Rhap¬ 
sody faster than I have ever heard it 
played before. He has a clean, percus¬ 



sive touch eminently suited to the more 
strongly rhythmic sections of the work 
and can produce a beguiling singing tone 
from time to time. I felt, however, 
that in some of the movements his 
readings did not quite live up to the title 
of the set, though he never fails to give 
a passable imitation of a romantic ap¬ 
proach. I just thought him a little less 
than totally committed. 

Horenstein conducts the R.P.O. very 
efficiently and matches his moods to 
Wild’s, but an occasional bar sounds as 
if it could have been rehearsed a trifle 
more thoroughly. The engineering, though 
clear, inclines at times to hardness and 
the piano often obscures important 
orchestral passages. The recorded piano 
tone, too, is on the shallow side. But, 
as I stated earlier, to acquire these works 
in the very best performances at present 
on the market would entail a very much 
higher outlay than is asked for this set. 

★ ★ ★ 

VIENNA CHAMBER MUSIC FESTI¬ 
VAL—MOZART. Quintet in A 
Major for Clarinet and Strings 
(K.581). Members of the Vienna 
Octet and Alfred Boskowsky (Clari¬ 
net). March in D (K. 445). Minuets 
from K. 103. Contredances K. 609. 
Vienna Mozart Ensemble. 

BEETHOVEN—Septet in E Flat Major 
Op. 20. Members of the Vienna 
Octet. 

SCHUBERT—Piano Quintet in A Major 
(The Trout). Members of the Vienna 
Octet with Clifford Curzon (piano). 

HAYDN—String Quartet No. 2 in E 
Flat Major, Op. 33. Weller Quartet. 

SCHUBERT—Octet in F Major. Vienna 
Octet. Decca stereo SXL 6238/41. 

All the performances you hear on this 
boxed set of four discs have been issued 
separately from time to time, but to 
those who have missed them I can re¬ 
commend this anthology as a continu- 
ingly delightful experience. The playing 
is always stylish and the engineering ex¬ 
cellent. If you already own some of the 
records the set might be well worth 
keeping in mind as a luxurious gift for 
a musical friend. S 
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EDWARD ALBEE: WHO’S AFRAID 
OF VIRGINIA WOOLF? Complete 
sound track of the film. Elizabeth 
Taylor, Richard Burton, George 
Segal, Sandy Dennis, Mike Nichols, 
director. WARNER BROS. 1657. 
Two discs. 

‘Who’s Afraid of Virginia Woolf” is 
one of the great theatrical success stor¬ 
ies of the sixties, and very few of the 
many thousands of people who have 
seen it either on stage or at the cinema, 
can have remained unmoved by it. The 
battleground of the play — really a 
total war of words — is the living-room 
of a house on the campus of a small 
New England college, but for the pur¬ 
poses of the film has occasionally been 
moved to other locales. It is in the early 
hours of the morning, after a campus 
party, and in the next two or three 
hours the four people in the cast act 
out a drama which leaves them stripped 
of every illusion, not only about each 
other, but also about various aspects of 
contemporary life. 

George and Martha, the central 
characters, are middle-aged, childless 
and with frustrated ambitions. Martha, 
the daughter of the college president, has 
never forgiven George for not becom¬ 
ing head of the history department. Nick 
and Honey, the guests, are a young “all 
American” couple, empty-headed, and 
somewhat dishonest about the true state 
of their own relationship to each other 
and to the world in general. This sets 
the scene for some of the most fright¬ 
eningly. lacerating dialogue heard in the 
theatre or on film for a long time, but 
despite the cruelty of these verbal ex¬ 
changes the spectacle of their predica¬ 
ment is deeply moving. 

However, all is not gloom as “Who’s 
Afraid of Virginia Woolf’ has some very 
funny moments. Perhaps this is part of 
the secret of the play’s success, in spite 
of its tragic nature it is a witty and live¬ 
ly discussion of personal relationships 
that people can recognise from their own 
experience. 

In the film of the play Richard Bur¬ 
ton and Elizabeth Taylor play the roles 
of George and Martha, George Segal 
and Sandy Dennis take the parts of 
Nick and Honey. In this recording. Rich¬ 
ard Burton shows his remarkable ver¬ 
satility in a role quite different in char¬ 
acter from the “Faustus” performance 
reviewed recently in these columns. 
Elizabeth Taylor as just a voice on a 
record, is, if anything, a little strident. 

One of the best scenes in the film, 
which comes across very well on this 
recording, takes place when the differ¬ 
ent views of life of George and Nick 
collide. This is a scene which is rich in 
sardonic humour, George with his rapier 
sharp mind proceeding to demolish the 
slow thinking Nick. 

The adaptation for the screen seems 
to have retained a great deal of the fine 
dialogue, rather surprising in view of 
its vitality and, at times, rawness of ex¬ 
pression. 

This double envelope album has two 
pages of stills from the film which help 


Glen Menzies 


to indicate several of the climactic 
moments in it. Judged on voices the 
four actors seem well balanced with 
Burton getting a large share of the play's 
best lines. This recording is of the 
film’s speech track plus sound effects, 
but apart from one scene, it is minus 
the music written for it by Alex North. 

Like many other sound track record¬ 
ings it suffers from the typical defect 
of the voices seeming to emerge from a 
hollow metallic box. Sound effects 
which seem to be in perspective when 
we are at the cinema are here, audibly 
confusing, e.g., at the beginning of Side 
One, the sound of a tap is like a wide¬ 
screen deluge. 

Summing up, this is not to be com¬ 
pared with the superb original Broad¬ 
way cast recording of the full play, but 
in its compressed form on these two 
discs it could be a boon to a lot of 
filmgoers. who after seeing the film, 
would like to relive some of those re¬ 
markable scenes. 

★ * * 

THE ENGLISH POETS: YEATS. Read 
by Chris Curran, Jim Norton, 
Arthur O’Sullivan, Sheila Manahan. 
ARGO RG 449. 

The cover of this album gives the clue 
to its contents with the two portraits of 
Yeats, in youth and age. The poems 
selected from his huge output span the 
whole of the poet’s creative lifetime, and 
that means they represent the work of 
a man with a foot in both the nineteenth 
and twentieth centuries. Yeats was born 
in 1865 and died in 1939; this album 


was issued in the year following the 
Yeats centennial and also, appropriately 
enough, the fiftieth anniversary in 1966 
of the Irish Easter uprising. 

After listening to all the poems in the 
album one is immediately struck by the 
remarkable consistency of the poet’s in¬ 
spiration. The poems in his old age 
show no decline in his creative powers; 
creative powers which made Yeats one 
of the greatest poets writing in English. 
Much of what he wrote was filled with 
a great love for Ireland, and the violent 
events which took place there in the 
poet’s lifetime inspired him to write 
some of his most timeless verse. 

This record is one of 60 in the series 
of recordings, “The English Poets—From 
Chaucer to Yeats,” under the impeccable 
direction df Professor George Rylands. 
Here he uses four voices and once again 
they seem to be ideal for the poems 
selected, with no exaggerated Irish speech 
mannerisms. Their feeling for rhythm is 
just right, and the voices are recorded 
with the right note of intimacy so that 
they never get between the listener and 
the poet’s thoughts. 

The album includes many of the best 
known poems, e.g., “The Wild Swans at 
Coole,” “Sailing to Byzantium,” with a 
sprinkling of longer and lesser known 
works. If anything I favour the second 
side of the recital by a narrow margin, 
perhaps because of the presence on this 
side of Sheila Manahan reading some of 
the set of poems under the title of “Crazy 
Jane.” Miss Manahan has an Irish voice 
of great charm perfectly suited to the 
microphone. 

Yeats himself said, “I have spent my 
life in clearing out every phrase written 
for the eye and bringing all such to 
syntax that is for the ear alone.” Just 
how admirably Yeats succeeded can be 
judged from this extremely satisfying re¬ 
cording. To add to the listener’s enjoy¬ 
ment, a complete text is supplied with 
the album, which also indicates the 
names of the collections the poems were 
originally published in. H 


Virtually Perfect . . . 

yet light and compact! 



CLEARWAY STEREO AMPLIFIERS, fitted 
beneath the turntable, incorporate solid 
state transistor amplifiers of advanced 
design, and deliver 1 2 watts rms of out¬ 
put power into each channel. Distortion 
is negligible (i.e. less than 0.5%). Fre¬ 
quency extends beyond the audible range 
(i.e. 20 cycles to over 20,000 cycles). 

There are no output transformers. Damp¬ 
ing factor is extremely high — all fea¬ 
tures that contribute to exceptional clarity 

Other high quality Stereo equipment by Bang & Olufsen, Peerless , Scandina¬ 
vian Radio and TV, or Dynaco e 4 c., available. 

66 Mayston St., Hawthorn/ Vic. 
(near Camberwell Station) 


of reproduction. Any speaker impedance 
from 6 ohms to 30 ohms can be used. 

Here at last is stereo which is virtually 
perfect, yet light and compact. When fit¬ 
ted with a high grade magnetic cartridge 
(B & O SP8 or 9 recommended because of 
unsurpassed shielding and freedom from 
distortion), the Clearway system provides 
a standard of reproduction which is un¬ 
beatable for home use! 


DANISH HI-FI PTY. LTD. 


DHfH 
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INSTRUMENTS-CONVERTERS-MIXERS 
GUITAR AND PUBLIC ADDRESS UNITS 

METERS - meters""?- METERS 

All types... <11 sizes... <11 ratings... BUT with < single common lector — TOP QUALITY AND LOW COST 
(HECK THE VALUE FOR BARMIN BUYING — (<11 meters meet BSI stemferd) 


Meter Size Movement ‘Price 

1 r x 1 r 50 Microampere. $5.25 

99 100 Microampere. $4.45 

“ 99 500 Microampere. $3.40 

” ” 50-0-50 Microampere. $4.25 

* " 100-0-100 Milliampere. $3.95 

99 99 0-1 Milliampere to 0-500 Milliampere $3.25 

” " V.U. Meter . $5.25 

” " "S” Meter. $4.75 

3i” 3" 50 Microampere. $8.60 

” M 100 Microampere. $7.00 

99 99 500 Microampere. $5.50 

99 99 50-0-50 Microampere. $7.00 

99 99 100-0-100 Microampere. $6.20 

” ” 0-1 Milliampere to 0-500 . $4.75 

3J" x 3” V.U. Meter. $8.25 


Meter Size Movement ‘Price 

41” x 4 k" 50 Microampere . $9.60 

99 99 100 Microampere. $7.85 

99 99 500 Microampere. $6.20 

" ” 50-0-50 Microampere. $7.85 

99 99 100-0-100 Microampere. $7.00 

” * 0-1 Milliampere to 0-500 Milliampere $5.75 

" ” V.U. Meter. $9.85 

Horizontal Reading Meters 
Scale 3i" x 1” 

0-50 Microampere. $9.85 

0-100 Microampere. $8.95 

0-500 Microampere. $8.30 

0-1 Milliampere to 0-500 Milliampere $7.50 

Stereo Balance. $7.75 

•PLUS 12% S/TAX 


Many other types including ammeters, voltmeters, battery and tune meters, round, square, rectangular and hori- 
_ zontal readings. Write for further particular. 

LARGE STOCKS OF-SPEAKERS, TRANSFORMERS, 
RECORD PLAYERS, TAPE DECKS, VALVES, DIODES, 
TRANSISTORS, MICROPHONES, INSTRUMENT CASES 
and all other items—write for your price list 


KITSETS 


AMPLIFIERS 

GUITAR 

Golden Series, 12 Watt. 

Std. Series, 20 Watt. 

Std. Series, 10 Watt. 

Std. Series, 25 Watt. 

Std. Series, 35 Watt. 

Std. Series, 50 Watt. 
Playmaster 102. 

Playmaster 103. 

HI-FI MONAURAL 

Hi-Fi 3 

Milliard 3-3 

Mullard 5-10 

Milliard 5-20 

HI-FI STEREO 

Basic 2 

Mullard 2-2 

Mullard 3-3 

Mullard 10-10 

Philips Twin Valve 10 

Playmaster Twin 10 

Playmaster Twin 17 

Playmaster 113 

Playmaster Unit 2 

Playmaster Unit 3 

Playmaster Unit 4 

Playmaster 101 

Playmaster 105 

P/A UNITS 

Standard 10W 


BUILD IT YOURSELF SAVE $$5s 


Standard 

25W 

144 MC/S 

Standard 

35W 

50-144 MC/S 

Standard 

50W 

XTal Locked 

Standard 

100W 

D.C.-D.C. 40W 

Transistor 

10W 

D.C.-D.C. 60W 

Transistor 

30W 

D.C.-A.C. 40W 

TAPE UNITS 


INSTRUMENTS 

Stereo 


3in. C.R.O. 

Stereo Adapter 


5in Wide Range C.R.O. 

Stereo Phone Amp 


Wide Band C.R.O. 

PREAMPLIFIERS 


Preamplifier 

R/C Bridge 

Transistor Mono 


V.T.V.M. 

Transistor Stereo 


Electronic Stethoscope 

Sweep Generator 

Sweep Marker 

CONTROL UNITS 


Playmaster No. 8 


Generator 

Playmaster No. 9 


Pattern Generator 

Playmaster No. 10 


Diode Noise Generator 

Playmaster No. 104 


G.D.O. 

3-Channel Mixer 

3V 

Transistor Wave Meter 

Philips Magnetic 

Transistor Signal Tracer 

Mullard 

2V 

Transistor Pattern Generator 

Mullard 

3V 

Valve and Transistor Tester 

Transistor Mono 


Millivoltmeter 

Transistor Stereo 


Distortion Noise and 
Millivoltmeter 

CONVERTERS 


Mullard Tachometer 

S/W Batt. 

1 

Electronic C.R.C. Switch 

S/W Batt. 

2 

Geiger Counter 

S/W A.C. 

1 

S/W A.C. 

2 

RECEIVERS 

50 MC/S 


DXERS (Batt.) 1 


DXERS (Batt.) 2 

DXERS A.C. 2 

DXERS A.C. 3 

DXERS, 3 Band 3 

Interstate 5 

Fremodyne 4 

Amateur RX 
Transistor 

Transistor 2 

Transistor 3 

Transistor 4 

Transistor 5 

Transistor (R.F.) 

Transistor 8 

Transistor 3 Band 8 

TRANSMITTERS 

V.F.O. 1962 

Remote V.F.O. 1963 

144 MC/S A.M. TX 

144 MC/S S.S.B. . TX 

1962 S.S.B. TX 

144 MC/S Linear Final 

MISCELLANEOUS 
Light Beam Relay 
Flasher Unit 

Regulated 9V D.C. Supply 
Universal Battery Charger 
Intercomm. Unit 
Metronome Unit 
Porta Player 
TV Hearing Aid 


It you cannot too your project listed—write for a quote, we have many other units available or in development. 


ELECTRONIC DEVELOPMENTS PTY. LTD 


Phones 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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AMPLIFIERS—PREAMPLIFIERS—TUNERS 
RECEIVERS—TRANSMITTERS 


POPULAR KITS—TOP QUALITY—LOWEST PRICES 
ENJOY YOUR LEISURE TIME AND BUILD 


PLAYMASTER III 
WIDEBAND TUNER 

Electronics (Aust.) 
Oct.-Nov., 1965. 

Full kit.$38. 


PLAYMASTER 110 
TAPE AMPLIFIER 


Electronics (Aust.), 
March-April, 1965. 


MULLARD STEREO 3-3 

Full kit.$54.50. 

(As per Mullard leaflet). 


TRANSISTOR MILLIVOLT 
METER 

Electronics (Aust.) 

R. TV and H., Jan., 1965. 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R. TV and H., March 62. 

Full kit.$72 


PUBLIC ADDRESS and 
GUITAR AMPLIFIERS 


10, 25, 50 and 100 watt units 


1966 VTVM KIT. 

ELECTRONICS (Aust.), Feb., 1966. 

BATTERY CHARGER 1A 

ELECTRONICS (Aust.), Feb., 1966. 


3-BAND SHORT-WAVE CONVERTER 

ELECTRONICS (Aust.), May, 1966. 

REGULATED POWER SUPPLY 

190-270V D.C. at 40 mA. 
ELECTRONICS (Aust.), June, 1966. 


FOUR-CHANNEL AUDIO MIXER 

ELECTRONICS (Aust.), Feb., 1966. 

3-BAND 3-RECEIVER 

ELECTRONICS (Aust.), Nov., 1966. 


R/C BRIDGE 

All-transistor 
Electronics (Aust.) 
May, 1966. 


PLAYMASTER 106 

Stereo Amplifier with in¬ 
built tuner. 

Full kit.$94.50 




PLAYMASTER 102 and 103 
GUITAR AMP. 

R. TV and H., Oct. ) 

Nov. [ 1962 
Dec. J 
Jan. 1963 


3-BAND DOUBLE-CHANGE RECEIVER 

ELECTRONICS (Aust.), April, 1966. 

1966 3in CRO 

ELECTRONICS (Aust.), May, 1966. 


5 BAND DSB TX 


Electronics (Aust.) 
Nov., 1965. 


ELECTRONIC DEVELOPMENTS PTY. LTD. 

Phones 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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A NEW ROLAND MODEL WITH IMPROVED PERFORMANCE 

ROLAND 



FAX-150C . . • AM-FM Stereo Tuner Amplifier 


FEATURES: A complete Stereo Centre—Broad Band Stereo FM 
Reception (Drift and Static Free)—20 Watts Stereo Power—FM- 
Stereo Beam Indicator — Tuning Indicator — AM Loopstick 
Antenna — Tape out Jacks — Flywheel Tuning — Heavy Front 
Frame for Console Installation without taking off the metallic 
cabinet—Separate AFC Switch—38 db. Separation—Bright Easy 
to Read Dial Calibrations—Special Push-Type Rocker Switches 
—Equalising Circuit. 

Two simple things are often forgotten in most brands of popular 
tune’r/amplifiers. One is the need for a trouble-free boost to the 
AM antenna and the other is for a solid, easily removable front 
panel for console installation without taking off the metal cabinet. 
Both of these fine features have been incorporated in the' 
ROLAND FAX-150C, whilst open shelf mounting is enhanced 
by the attractive appearance. 

Adequate power and brilliant circuitry combine to produce a most 
excellent and pleasing performance for both magnetic or crystal 
cartridges and tape recorders. 


SPECIFICATIONS FAX-150C 

1. TUBES USED: 

6AQ8 .. .. 3 6BQ5 .. .. 2 

6BA6 .. .. 4 6CA4 . . .1 

6BE6 .. ..1 6R-E13 .. .. 1 

12AX7 .. .. 4 Total: 16 tubes. 

Diodes .. 9 

2. FM TUNER: 

Input Impedance—300 ohms; Frequency 
Range—88 to 108MC. Sensitivity — 
2MV. for 20 db quieting; Aux. Circuit — 
AFC circuit and multiplex circuit for FM- 
Stereo; Multiplex Section-Channel separa¬ 
tion 38db at IKc. 

3. AM TUNER: 

FREQUENCY RANGE — 535 to 1605 
KC. SENSITIVITY —20 uV for 20 db 
quieting. AUX. CIRCUIT—Ferrite bar 
antenna. 

4. AMPLIFIER: 

POWER OUTPUT — Music Power 14 
watts both channel. TONE CONTROL: 
Bass—14 db to —10 db at 50 c/s. Treble 
—14 db to —10 db at 10 kc/s. GAIN: 
Mag.—4 mv for maximum output. Xtal 
—to 50 mv for maximum output. Tape 
—250 mv for maximum output. 
DISTORTION: Less than 1%. FRE¬ 

QUENCY RESPONSE: 40 c/s to 25 kc/s 
plus or minus 1.5 db at maximum output. 
TERMINALS: Phono Mag., Phono Xtal, 
Tape in. Tape out. Speaker 8, 16 ohm. 

5. POWER SOURCE: 

240 volts, 50 cycles AC. 

6. POWER CONSUMPTION: 

100 watts. 

7. DIMENSIONS: 

Width, 171/4 in. Height, Sin. Depth, 
9 l-3in. 

*. WEIGHT: 201b. 


Obtainable from all Hi-Fi Retailers. 

Sole Distributing Agents: 

BARDSLEY IMPORT TRADING CO. 

166D GLEBE PT. RD., GLEBE, N.S.W. 
Phone 68-1453 


Please send, free and post free, details 

• of Roland FAX, 150C Tuner Amplifier. 

* NAME . 

ADDRESS . 

. . STATE . 
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VARIETY FARE 


“ELECTRONICS Australia” 
Staff Review Panel 


Immtimtal 


THE SOUND OF THE SJOLAND 
SINGERS. Male Chorus conducted 
by Paul Sjoland. Soloist, Paul Ber¬ 
gen. Stereo, Supreme SS-2008. Also 
available in mono SM-1008. 
(Supreme Productions Ltd., Box 15, 
Footscray, Vic.) 

Interest: Male chorus. 

Performance: Magnificent. 

Quality: Excellent. 

Stereo: Good. 

Paul Sjoland, son of a Baptist minis¬ 
ter, began playing the piano at six, the 
church organ at seven, performed in 
public at 12 and took up choral and 
part singing at 13. Then followed spe¬ 
cialised musical training, and tours 
through Canada and Europe as accom¬ 
panist and member of a choral group. 
He is now minister of music at the Bel 
Air Presbyterian Church, Los Angeles, 
and, to judge by the sound on this 
record, very much a perfectionist. 

Paul Bergen, soloist at the same 
church, is a trained and experienced pro¬ 
fessional singer, with a magnificent 
voice, officially bass but extending well 
up into the baritone region. 

Apart from a couple of spirituals, the 
tempos are unhurried, with harmonies 
fully developed and the voices beauti¬ 
fully blended. All are unaccompanied 
except for the last track, a deeply 
moving rendition of “When I Survey 
The Wondrous Cross.” 

The hymns: I Heard the Voice — 
Little David, Play On Your Harp — 
Saviour, Like A Shepherd Lead — Won¬ 
derful Peace — Swing Low, Sweet 
Chariot — All Ye Saints Be Joyful — 
Hold Out Your Light — Great Is Thy 
Faithfulness — Standin’ In The Need 
Of Prayer — Holy, Holy, Holy — The 
Light Of The World — When I Survey. 

An album of excellent male voice 
harmony. Recommended. (W.N.W.) 

★ ★ ★ 

HYMNS OF SALVATION. The Ivor 
Rixon Chorale. Organist, Werner 
Baer. Stereo, World Record Club 
S/T4104. Also available in mono. 

Interest: Well-known hymns. 
Performance: Straight. 

Quality: Good. 

Stereo: Modest. 

Unless my count has gone astray, this 
is the fourth disc which the World 
Record Club has released, in recent 
months, of the Ivan Rixon Chorale; as 
I recall them: Hymns of Praise, Hymns 
of Thanksgiving and Hymns of Child¬ 
hood. All follow more or less the same 
pattern—departing little from the 
familiar settings and the sound of well- 
ordered congregational singing. The 
response to the first three records is 
indication enough of the acceptance 
which this presentation finds. 

The “Hymns of Salvation” presented 


here include: Abide With Me — Praise 
God From Whom All Blessings Flow — 
The Day Thou Gavest, Lord — Lord 
Jesus, As In Days Of Old — Nearer, 
Still Nearer — The Day Is Past And 
Over — Rock Of Ages — O God, Our 
Help In Ages Past — Praise My Soul 
The King Of Heaven — Nearer My God 
To Thee — Lead Kindly Light — All 
People That On Earth Do Dwell. 

Ivan Rixon and Werner Baer are both 
well known on the Australian music 
scene, particularly through their connec¬ 
tion with the Australian Broadcasting 
Commission. The organ is a Conn elec¬ 
tronic and, although not mentioned in 
the notes, I assume the recording to have 
been made in the Sydney studios of 
E.M.I. If you like hymns sung in tra¬ 
ditional style, you’ll certainly enjoy this 
new club release. (W.N.W.) 

★ ★ ★ 

THE LITTLE DRUMMER BOY. The 
Jack Halloran Singers. Stereo, Uni¬ 
versal Record Club U-794. 

Interest: Christmas music. 
Performance: Pleasing. 

Quality: Good. 

Stereo: Normal. 

This is another Christmas release 
that came much too late for review in 
our December issue. Rather than ignore 
it on this account, however, it is 
appropriate to mention that it is a 
pleasant album, intended primarily for 
the Christmas season but thoroughly 
listenable at any time of the year. 

The generous selection of titles are 
primarily devotional in character: Little 
Drummer Boy — Christmas Is 
A’comin’ — I Wonder As I Wander — 
While Shepherds Watched — Lullaby 
For the Infant Jesus — The Holly 
And The Ivy — Deck The Halls — 
Carol Medley — Pat-A-Pan — Mary’s 
Boy Child — Go Tell It On The 
Mountain — The Prince Of Peace — 
Angels We Have Heard On High — 
Carol Medley — We Wish You A 
Merry Christmas. 

A good one for next Christmas but 
one you’ll enjoy in the meantime. 
(W.N.W.) 

★ it ★ 

DON LONIE TALKS WITH TEEN¬ 
AGERS. Mono, Word (Gospel Film 
Ministry) W-3168-LP. 

Interest: Address to youth. 
Performance: Absorbing. 

Quality: Excellent. 

In conversation, recently, a youth 
evangelist asked whether I had ever re¬ 
viewed a Don Lonie recording. I had to 


confess that I had never as much as 
heard of him! 

Curious, I duly picked up a copy from 
G.F.M. and took it home to listen. And 
let me say, without equivocation, Don 
Lonie is one of the best youth speakers 
I have ever heard. 

He knows their language and manner¬ 
isms. He can have his audience rocking 
with laughter one minute and deadly 
serious the next, as evident from this 
address, recorded “live” in front of 2,000 
students at an American High school. 
He jokes and chats on about kids for so 
much of the 40 or more minutes, which 
the disc occupies, that he seems fre¬ 
quently to have lost track of his theme. 
But he adroitly picks it up again and 
develops it a step further. By the time 
he’s finished, you realise that he’s got 
right through to his audience. 

Not surprisingly, the jacket notes con¬ 
firm that Don Lonie has specialised in 
youth work, covering schools and camps 
in U.S.A. coast to coast, and in the 
British Isles. 

There’s a limit to the number of times 
one can play a recorded address but this 
one is well worth youth workers having 
for the times when it can be used. And 
I gather that the follow-up record “Don 
Lonie Talks Again” is just as good. 
Recommended. (W.N.W.) 


EQUIPMENT 

CABINETS 

New 1966 models are now 
available. Can be supplied, 
in "make it yourself" kits. 




if 

( 

1 ! 

f .I 

' MODEL 154 ' 


With lift*up lid over player. Sliding 

door in front of amplifier compartment. 
Large storage space. Size: 36in wide, 
17V*in deep. 31 in high. 

Price: 

Made and polished.$53.00 

Packing .$ 2.20 

Kit of parts .$33.50 

Packing.$ 1.40 

Teak. Extra $ 7.00 

Free on rail. 

Write for Catalogue 

H. B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 



TOUGH 

Positronics range of unbreakable aluminium knobs stands alone 
where ruggedness is essential. 

Distributed by 

ACME ENGINEERING CO. PTY. LTD., 

132 Burwood Road, Burwood, Victoria. 
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two-way stretch 


You can’t buy untensilized double play polyester tape in AMERICAN 
brand. Untensilized polyester tape has a two-way stretch. It 
stretches your dollar because it’s cheaper. In use it stretches your 
sound. And stretched hi-fi becomes very low-fi. So for fi that starts 
hi and stays hi . . . use the best. Use AMERICAN. 




MAGNETIC 
BRAND RECORDING TAPE 


MANUFACTURED BY GREENTREE ELECTRONICS CORPORATION. COSTA MESA. CALIFORNIA. U.S.A. 
DISTRIBUTED IN AUSTRALIA BY H. LEVINSON PTY. LTD. 


114 


ELECTRONICS Australia, February, 1967 







Instrumental, Vocal & Humour 


MUSIC FOR TRUMPET AND 
ORCHESTRA, Vol. 1. Roger 
Voisin and Armando Ghitalla, 
soloists, with the Unicom Concert 
Orchestra conducted by Harry Ellis 
Dickson. Kapp 12-inch stereo, PKS 
6056. 

Interest: Historic trumpet record¬ 
ing. 

Performance: Good. 

Recording: Limited range, but 
good. 

Stereo: A little uneven. 

This is apparently a re-release of the 
recording which appeared some years 
ago out here on Deoca Ace of Clubs, in 
mono (ACLA-56). It was supposedly the 
first long-playing disc to be entirely de¬ 
voted to works for trumpet and orches¬ 
tra, and was conductor Harry Dickson's 
first recorded performance. 

The works played are by now old 
standards in the field: Haydn’s Concerto 
in E flat, Vivaldi’s Concerto for 2 Trum¬ 
pets in C, and four small pieces by 
“Purcell”—Tune and Air m D, Volun¬ 
tary for 2 Trumpets in C, Voluntary in 
D (“The” Trumpet Voluntary) and 
Sonata for Trumpet and Strings in D. 

The soloists performed very well but, 
by modem standards, the orchestra 
sounds somewhat stiff and formal. In 
the first movement of the Haydn con¬ 
certo they don’t seem to warm up until 
the last few bars. Possibly all concerned 
were rather nervous. 

The recording itself sounds a little 
dated, having a limited range both 
tonally and dynamically. However, there 
is little obvious distortion and the noise 
level is quite inconspicuous. 

Mainly a disc for those wishing to 
have a copy of this rather historic record¬ 
ing, although trumpet lovers will find it 
quite enjoyable if the stiffness can be 
overlooked. (J.R.) 

★ ★ ★ 

THE STORY OF MOZART, As Told 
to Young People. Denise Bryer and 
the Famous Theatre Company, with 
the Hollywood Studio Orchestra. 
Mono. United Artists, UAC-1I022. 
Interest: As per the title. 
Performance: Adequate for the 
purpose. 

Quality: Good. 

According to the jacket, this is one 
of a quite impressive series of albums 
on the United Artists label intended for 
younger listeners. 

Under the general title ‘Tale Spinners 
For Children,” the series includes the 
story of Mozart, of Bach and Proko¬ 
fiev’s Peter and The Wolf. There are 
famous names from the children’s world 
of literature—Robin Hood, Snow White, 
Cinderella, The Three Musketeers, etc., 
along with William Tell, the Count of 
Monte Cristo, Hansel and Gretel, and 
many others. The avowed object is to 
introduce children to literature, to ex¬ 
pression and the sound of a fine 
orchestra. 

“The Story of Mozart,” on this al¬ 
bum, is outlined in a series of brief 
episodes, which depict his musical gifts 
as a child and a youth, his growing love 
for operatic rather than liturgical music, 
his marriage, his constant struggle 
against debt and the contradiction of a 
personality which, at one time, could 
conceive the gay “Magic Flute” yet be¬ 


come absorbed almost morbidly in his 
“Requiem.” 

These brief interludes are presented 
against a background of music relevant 
to the story theme but not so sustained 
as to fragment it. To adult eais it may 
have the sound of a script somewhat 
over-acted but, insofar as this is fairly 
characteristic of kindergarten and like 
presentations, I guess those responsible 
know what they are doing. 

To anyone concerned with teaching 
and entertaining children, this and pos¬ 
sibly others in the series would certainly 
seem worthy of consideration. (W.N.W.) 
★ ★ ★ 

GILBERT AND SULLIVAN; Ruddi- 
gore, or The Witch’s Curse. The 
soloists and chorus of the Glynde- 
bourne Festival, with the Pro Arte 
Orchestra conducted by Sir Mal¬ 
colm Sargent. World Record 12- 
inch stereo, ST/4078. 

Interest: Glyndeboume G and S. 
Performance: Warm, lively. 
Recording: Excellent. 

Stereo: Smoothly spread. 

A further WRC release of highlights 
from G and S performances at the 
Glyndeboume Festival, and of the usual 
high quality. To Ruddigore they give 
the same fresh and warm treatment 
which we have noted in the earlier re¬ 
leases in this series, making the disc 
highly entertaining and enjoyable listen¬ 
ing. 

The soloists are by now quite familiar: 
George Baker, Richard Lewis, Owen 
Brannigan, Elsie Morrison, Monica Sin¬ 
clair, Elizabeth Harwood and Joseph 
Rouleau. The last named gives a very 
fine performance in the famous “Ghost's 
High Noon,” a track which would make 
an ideal choice if you’re sampling. 

The recording is of excellent quality, 
with very low noise and distortion and 
smoothly spread stereo. 

Recommended, especially for G and S 
lovers. (J.R.) 

★ ★ ★ 

HIGHLIGHTS FROM THE HIGH- 
WAYMAN. Music and lyrics by 
Edmund Samuels. Mono. Columbia 
330SX-7750. Also available in 
stereo SCXO-7750. 

Interest: Australian stage musical. 
Performance: Excellent. 

Quality: Also excellent. 

Those who, like this reviewer, have 
not seen ‘The Highwayman,” may have 
no special urge to listen to this record 
and to what might conceivably be a 
variation on the Dad and Dave theme. 
I can assure you, however, that there’s 
no Dad and Dave here; on the contrary, 
the whole atmosphere of these highlights 
is strictly that of a traditional stage 
musical and only the story theme is 
distinctly Australian. 

Set in the Bendigo goldfields around 
1869, the miners spend their time work¬ 
ing and drinking—and worrying about 
whether bushrangers will intercept their 
gold and their cash on the run between 
Bendigo and Melbourne. 

There is a romantic interest (of 
course) when an attractive singer loses 
her heart to the handsome bushranger 
who holds up the coach in which she 
is travelling. It works out right in the 
end (naturally) when the handsome bush¬ 
ranger turns out to be an Army cap¬ 


tain, “planted” among the bushrangers 
by the Governor of Victoria, to secure 
their capture. 

The cast for the recording includes 
Jan Mazurus, Valda Bagnali, Babs Mc¬ 
Kinnon and Ross Higgins, all of whom 
turn in an excellent performance. 

So also does the chorus and orchestra 
conducted by Bob Gibson. 

The recording, presumably by the 
Australian E.M.I. organisation, is of a 
high standard, with no background noise, 
well balanced and with good diction. 
(W.N.W.) 

★ ★ ★ 

POPS GOES BAROQUE. Provocative 
Strings of Zacharias. RCA Dyna- 
groove, Stereo LSP-3597. Also 
available in Mono. 

Interest: Baroque treatment of 
popular tunes. 

Performance: Bright and sparkling. 
Quality: Excellent. 

Stereo: Excellent. 

Baroque and modern popular music 
seems like an unlikely combination but, 
since somebody decided that Beatle Paul 
McCartney’s tunes show signs of 
Baroque influence, the commercial side 
of the popular music field has been look¬ 
ing with new respect at the music of 
the 18th century. 

Recently, somebody had the bright 
idea of arranging some of the Beatle 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

For packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
“INNERBOND" is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a "cur¬ 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" at lAox sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packing In 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 
BRISBANE-A. E. Harrold Pty, Ltd., 123 
Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd., Woodville; General Accessories, 81 
Flinders St. 

PERTH—General Accessories, 48 Milligan St. 
If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories, 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56 -2780. 
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OF LIVING ^ TAPE . . . 


ferrotape 


Ferrotape . . . professional quality recording 
tape in a full range of lengths and thicknesses. 


FEATURES 


• TAPE LEADER AND HEAD CLEANER 
ALL IN ONE! 

Head-Kleen Tape Leader . . . CO-05 
polishing leader prespliced on both 
ends. Automatically cleans recording 
heads and guides on every run-thru! 
PLUS . . . • Reversing Tabs . . . 
on both ends for new automatic 
bi-directional or automatic stop tape 
recorders. PLUS . . . • IMPROVED 
FREQUENCY RESPONSE — Improved 
coating and finishing technique provides 
denser, flatter oxide surface for 


improved, consistent high frequency 
response—resulting in sharper, brighter 
recordings • HIGHER OUTPUT — 
Standardised bias requirement provides 
higher output without resetting bias. 

• MAXIMUM OUTPUT UNIFORMITY— 
Unique precision coating process 
assures maximum output uniformity 

• HARD, SCRATCH-RESISTANT SUR¬ 
FACE—Special formulation eliminates 
flake-off, peeling, and deposits on 
guides and heads • LOW DISTORTION 
—Specially processed oxide minumised 


distortion at standard bias settings 

• WOW AND FLUTTER MINIMIZED— 
An exclusive dry lubricant, built directly 
into the oxide layer, protects against 
tape-caused wow and flutter, and 
reduces recorder head wear. This 
protective feature lasts the life of the 
tape. 

• HEAVY-DUTY REEL — Sturdy con¬ 
struction provides stable, warp-free 
operation. 


Ferrotape 41 • 1V 2 mil Acetate Base • Standard 
Professional Quality. 

The all-purpose tape of the Ferro line. It offers 
excellent reproduction for continued recording and 
re-recording. Noted as the standard line for 
recording in non-specialised areas. 

Code 

Length 

ft. 

Reel 

in. 

usual | 
price 

- t.—J 

Stand 

41-6 

41-12 

ard 11/ 2 
600 
1200 

mil / 
5 

7 

icetate 

2.90 

4.50 

Ferrotape 43 • 1 mil Acetate Base • Long Play 
Professional Quality. 

Type 43 1 mil Acetate tape is available for 

maximum economy with an extended play of 50%. 

As companion to the standard economy Ferrotape, 
it offers the same excellent reproduction and 
performance. 

Long 

43-9 

43-18 

Play 1 
900 
1800 

mil A 
5 

7 

cetate 

4.00 

6.50 

Ferrotape 52 • 1 mil Polyester Base • Long Play 
with Strength • Long Life • Dimensional Stability. 
Type 52 is ideal for professional educational or 
home recordings where high strength, long life 
and dimensional stability are required plus 50% 
greater recording time. 

Long 

52-9 

52-18 

Play 1 r 
900 
1800 

nil Po 
5 

7 

lyester 

4.40 

7.50 


Ferrotape 53 • V 2 mil Polyester Base • Extra Long 
Play Type 53 is for extended play applications 
where care is exercised in handling. It should be 
used only on equipment in good adjustment and 
by an experienced recordist. 


Ferrotape 56 • V 2 mil Tensilized Polyester Base 
• Extra long play • Extra Strength. 

Type 56 / 2 mil Tensilized Polyester makes it 

extremely strong and stretch-resistant, retaining 
the extended play features. 


Ferrotape 57 • V 2 mil Tensilized Polyester Bpse 
• Extra Thin High Output Coating • Extra Extra 
Long Play. 

Type 57 offers three times the playing time on a 
Tensilized Polyester base. Ideal for use in extended 
recording sessions to avoid interruptions in pro¬ 
gramme material. Resists stretching and breaking 
under relatively rough handling conditions. 


Ferrotape 59 • l / 2 mil Polyester Base • Extra Thin 
High Output Coating • Extra Extra Long Play. 
Type 59 offers three times the playing time where 
care is exercised in handling. It should be used 
only on equipment in excellent adjustment by an 
experienced recordist. 


Extra Long Play l / 2 mil 
Polyester . 

53-12 1200 I 5 4.60 

53-24 2400 7 8.50 


Extra Long Play l / 2 mil 
Tensilized Polyester 
56-121 1200 I 5 I 6.50 

56-24 2400 7 11.00 


x / 2 mil Triple Play 
Tensilized Polyester 
57-18 1800 5 9.00 

57-24 2400 5y 4 H-70 


V 2 mil Triple Play Polyester 


59-18 

59-24 

59-36 


1800 

2400 

3600 


5 

5 3 / 4 

7 


6.50 

8.50 
12.00 


3rice 

$ 

1.45 

2.25 


2.00 

3.25 


2.20 

3.75 


2.30 

4.25 


3.25 

5.50 


4.50 

5.85 


3.25 

4.25 

6.00 


THE FINEST MAGNETIC RECORDING TAPE EVER PRODUCED 


ferrotape 


Room 16 3rd Floor 
324 Pitt Street, Sydney, 
telephone 211 3058 


This is not a “cheap” tape, in fact, if sold 
through normal outlets FERRO professional 
quality recording tape would sell for a 
higher price than you normally pay for 
others. 


Mail coupon now for free illustrated brochure and 
specification to Ferrotape, Box 3040, G.P.O., 

Sydney. 

name and address ____ 


make of recorder.. 
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successes in the Baroque style and the 
result was the amusing “Baroque Beat¬ 
les Book.” The point about that disc was 
that the music was sufficiently like the 
music of the Baroque period to fool 
anybody not in the know. Consequently, 
its appeal was limited to the rather more 
sophisticated listener. 

The disc under review here aims at a 
much wider audience. Current and past 
song successes are ornamented with 
elaborate figurations and quotations 
from the Baroque period, most of which 
will be easily identified by the experi¬ 
enced listener to the classics. For ex¬ 
ample, a quotation from the Serenade 
movement of Haydn’s String Quartet in 
F, Op. 3, No. 5 is used to embellish 
“Dominique,” the first track on side 1. 
Equally obvious are quotations from 
Mozart, Bach and Handel. 

This light and fluffy music has about 
as much substance as a souffle, but is 
no less enjoyable, and there would be 
few people who could not be amused by 
this sparkling hybrid entertainment. The 
orchestra is also a hybrid affair, blend¬ 
ing the flutes, fiddles and harpsichord of 
the Baroque era with the rhvthm sec¬ 
tion, reeds and “living voices” of pre¬ 
sent-day popular music, with a theatre 
organ thrown in for good measure. Not 
to be taken seriously, but good enter¬ 
tainment. 

Dominique — Yesterdav — Spanish 
Harlem — Downtown — Over the Rain¬ 
bow— Yes, My Darling Daughter — 
Can’t Buy Me Love—America—Lullaby 
Of Birdland—Bei Mir Bist Du Schon—- 
Volare— How High The Moon. (H.A.T.) 

★ ★ ★ 

EXOTIC SOUNDS OF HAWAII. Taka- 
shi Kobayashi and his Blue Hawail- 
ans. Stereo, King (Festival). SFL- 
931,986. 

Interest: Up-dated Hawaiian themes. 
Performance: Proficient. 

Quality: Good. 

Stereo: Lots of separation. 

This is a real international effort; 
Hawaiian island themes, Japanese musi¬ 
cians and recordists, and the “western” 
treatment with vibes featuring stronglv 
alongside the traditional (but amplified) 
steel guitars. 

And the percussion? So mechanically 
precise in parts that it would suggest 
either the synthetic variety or a human 
near-equivalent. 

Still, for those who like the romantic 
Hawaiian idiom, it makes very pleasant 
listening: Pearly Shells—On A Tropic 
Night —On A Little Bamboo Bridge— 
Sophisticated Hula—Me Ka Nani Ao 
Kaupo—La, La, La, La—Sol Tropical— 
Blue Hawaii — Wakare Ni Isochidori— 
Dahilsayo — Hot Wind — The Clouds 
Will Soon Roll By—Red Sails In The 
Sunset— Aloha Oe. 

Technically, the sound is well record¬ 
ed, very clear and with no trace of back¬ 
ground noise. (W.N.W.) 

★ ★ ★ - 

A NEW CONCEPT OF GREAT COLE 
PORTER SONGS. Enoch Light and 
the Light Brigade. Arranged and 
produced by Enoch Light. Stereo, 
Festival SNDL-931639. Also avail¬ 
able in mono. NDL-31639. 

Interest: Porter, mod. style. 
Performance: Virtuoso. 

Quality: Impressive. 

Stereo: Lots of it. 

If you like Cole Porter melodies for 


their romantic melodies, have a care. 
These are Cole Porter melodies as Enoch 
Light thinks he might have written 
them, had he lived in the era of the 
driving beat and had the technical re¬ 
sources to which Command (without any 
special show of modesty) currently lay 
claim. 

However Cole Porter may have react¬ 
ed in these circumstances, Enoch Light 
leaves the listener in no doubt as to his 
own opinion. It is typical “Light” fare, 
with lots of percussion and musical mis- 
cellania designed to show off the un¬ 
doubted skills of all concerned and the 
equally undoubted standard of Com¬ 
mand recordings. 

Given the treatment are: Begin The 
Beguine—I’ve Got You Under My Skin 
—Just One Of Those Things — C’est 
Magnifique — Friendship — I Get A 
Kick Out Of You—Get Out Of Town— 
What Is This Thing Called Love?—Night 
And Day—Easy To Love—My Heart 
Belongs To Daddy—Let’s Do It. 

One that should go over big with the 
youncer generation, especially those with 
a hi-fi interest. (W.N.W.) 

★ ★ ★ 

THE KNIGHTSBRIDGE STRINGS 
GO-POP! Monument (Festival) 12- 
inch stereo, SPL-932,122. (Also in 
mono, on PL-32,122.) 

Interest: String orchestra playing 
pops. 

Performance: Smooth. 

Recording: Excellent. 

Stereo: Good depth. 

A good disc for dancing, this one. 
The Knightsbridge Strings play bright 
and imaginative arrangements of 10 
familiar tunes, and they play them very 
smoothly. While the beat is not glaring, 
it is sufficiently strong to make the disc 
very suitable for dancing classes and 
small parties. Needless to say the disc 
is also very suitable for normal passive- 
type listening and enjoyment! 

The tunes played are: Mack the 
Knife—Hey There—Song from Moulin 
Rouge—Too Young—Yellow Rose of 
Texas—You Belong to Me—My Foolish 
Heart—Tammy—Poor People of Paris. 

The recording is excellent, and the 
stereo image very realistic. (J.R.) 

★ ★ ★ 

DANCE TO THE MORTIER ORGAN. 
Stereo, Decca SKL 4789. 

Interest: Super barrel organ. 
Performance: Mechanical. 

Quality: Excellent. 

Stereo: Plenty of separation. 

I approached this disc without a clue 
as to the nature of a dance organ. The 
jacket notes indicated that the particular 
instrument was constructed about 1938 
by the Belgian firm of Ateliers Theofil 
Mortier for a large travelling dance-hall; 
that later, it was restored and is now in 
“mint” condition. 

It is credited with 112 keys, 561 pipes 
giving a variety of voices, plus an in¬ 
built piano accordion, a percussion sec¬ 
tion and other trappings. All this made 
it seem rather like a Continental equi¬ 
valent of the Wurlitzer or Christie, 
presumably to be played like one. 

But no. Unless I’ve jumped to an 
entirely wrong conclusion, it would have 
provided most of the music during its 
tours of the Belgian villages, played by 
very large and very complex paper rolls. 

On each side of the album the organ 
churns through a dozen or more popular 
dance melodies, in mechanically strict 


ENCEL EXCLUSIVE 
OFFERS FOR FEBRUARY 


1 Sound 202B solid state stereo amplifier. 6 
watts R.M.S per channel. Labcraft 643 


cartridge, two Wharfedale 8in | / j 

BC/nn cnosiVprc 


turntable with stereo diamond 


Micro 


Planet MG 1504 stereo amplifier, Connois- 
’ seur Classic turntable. Connoisseur _ tone 
arm with lift or Nikka tone arrn^ 
magnetic stereo diamond 
cartridge, two Wharfedale 
8in RS/DD speakers 
With Labcraft 643 turntable and B and 
O magnetic stereo diamond cartridge in 
place of the Connoisseur group .. $128 


$ 139.50 


3 Cosmos SW30C stereo amplifier. Connois¬ 
seur Classic turntable. Connoisseur tone 
arm with lift or Nikka tone arm, Con¬ 
noisseur stereo diamond cart- 
ridge, two Sonics Model AS61 j) I fly 
multiple speaker systems .. .. t 


4 Sansui Model 220 tuner/stereo amplifier 
combination (with AM/FM/SW tuners). 
Connoisseur Craftsman III transcription 
turntable, Ortofon SMG 212 or Micro 
MA77 tone arm, Ortofon SPU-GT-E sterio 
diamond cartridge, two Celes- 
tion CX2012 co-axial wide range 
speakers . 



The new Lux SQ65 stereo amplifier (30 
watts R.M.S. per channel). Connoisseur 
Craftsman III three-speed transcription turn¬ 
table, Micro MA88 16in professional tone 
arm. ADC 10/E elliptical dia- <£/4jT 
mond stereo magnetic cartridge. | J 

2 Leak Sandwich spkr. systems t 


5 Encel CSM-40 stereo amplifier, Labcrafi 
605 or JH turntable, Nikka or Connoisseur 
tone arm (with lift), Micro 2000/5 or ADC 
770 magnetic stereo diamond 
cartridge, two Wharfedale lOin jl //7 
RS/DD wide range speakers .. x** 

With the Cosmos SW30C stereo amplifier 
in place of the CSM-40.$169 


"J Encel CSM-40 stereo amplifier, Connoisseur 
* Craftsman II two-speed turntable. Micro 
MA77S tone arm, Micro 2000/5 stereo 
diamond magnetic cartridge, two Celestion 
CXI512 co-axial wide range speakers $289. 
Supplied with Ditton 10 com- 
pact speaker systems or Celes- /Sj/j 
tion CX2012 co-axial wide range 
speakers. 


O Truvox TSA 100 solid state stereo ampli- 
° fier, Orpheus Silex or Goldring G99 turn¬ 
table. Micro MA77 tone arm. Lux T15M 
or a D.C. 770 stereo diamond 
magnetic cartridge, two Celestion Xjufi 
CX 2012 co-axial wide range 
speakers. 


Leak ‘‘Stereo 30” solid state stereo ampli¬ 
fier (or Akai AA5000, ADC 60, Lux SQ 
101 amplifiers) Orpheus Silex turntable. 
Micro MA77 tone arm, ADC 10 E stereo 
diamond magnetic cartridge, two 
Celestion CX2012 co-axial wide 
range speakers. 



ALL EQUIPMENT IS BRAND NEW AND 
FULLY GUARANTEED. SALES TAX IS 
INCLUDED IN ALL ENCEL PRICES. 
SERVICE IS AVAILABLE THROUGH 
ENCEL SERVICE CENTRES IN MEL- 
BOURNE AND SYDNEY. 


ENCEL ELECTRONICS 
PTY. LTD. 


Head Office: 431 Bridge Road, Richmond. 

Victoria. Tel.: 42-3762. 

City Branch: 18 Bourke Street, Melbourne. 
Tel.: 32-2672-3-4. 

Sydney Store: 257 Clarence Street, Sydney. 
Tel.: 29-4563, 29-4564. 

Australia’s Greatest Hi-Fi Centre, 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on the R. & H. Playmasfer 106 and 
101 Amplifiers with these added features:- 

• Loudness control giving bass boost at low volume. 

• Sensitivity switch — normal or wide band. 

• Provision for tape recorder with separate record-play 
switch. 

• Calibrated dial available for all States showing main 
stations in larger type. 

• Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. • EM84 tuning indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record of play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used:—4 6GW8. 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2,210 diodes. Dimensions 15V4" x SVa” x 11”. 


106 UNIT WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain orientated output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$115.50 (£57/15/-) 

106 AMPLIFIER WITH GARRARD CHANGER 101 AMPLIFIER WITH GARRARD CHANGER 


101 UNIT WITH TUNER 

• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 387 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 


$119.50 (£59/15/-) 


AND HI-FI SPEAKERS 

Type 3000 changer fitted with 9th Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi 
speakers. 


AND HI-FI SPEAKERS 

Type AT6 changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


$160.00 (£80) 


FREIGHT EXTRA 


$190.00 (£95/-/-) 



CABINET 
DIMENSIONS 
IB" x 12" g T 


PLAYMASTER 
BOOKSHELF LOUD 
SPEAKER SYSTEM 

Complete unit, built, wired and polished 
in walnut, teak or maple. 

$30 (£15.0.0) 

Post and packing: 

N.S.W. $1.50, Interstate $2.50 
Complete kit of parts less Cabinet but 
including Speakers, Inductance. Condenser, 
Resistor. Innabond and Speaker Silk. 

$17.50 .och 'T,, 

Available 7VS or 15 ohi 


THE NEW MULLARD 
BOOKSHELF MINI 
SPEAKER UNITS 

As featured in "Milliard Outlook," 

April, 1966. issue. 

These units designed by Mullard and Magnavox 
engineers compare favourably with imported 
B/S Speakers costing more than twice the 
amount and are ideal where space is limited. 
Incorporates the Magnavox 6WR 6in Speaker 
and the new 3TC Mk 11 tweeter frequency 
response. 50 to 18.000 cycles. Power rating 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 

Available la 7VS or If ohm Impedance. 

$27 (£13/10/-) each 

Post and packing: N.S.W. $1.50, Intentnte $2.90. 



CABINET 
DIMENSIONS 
Min x Bin 1 Bin 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 

$79.50 (£39/15/-) 

FREIGHT EXTRA 


107 AMPLIFIER 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trans- 
formers with a re¬ 
sponse of 30 to 20.000 
cycles. 

• Valves used: 

6AN7. 6N8. 2— 

I2AT7, 2-6BQ5, and 
6CA4 rectifier. 



106 AMPLIFIER AND 
TUNER 

$104.00 (£52) 

FREIGHT EXTRA 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt hlgh-gain tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished in grey with control 

S anet in silver and black with matching knobs and switches. 

•intensions: 13«/iin x S*/4in x 11 in. 

• Fully guaranteed. 


106 AMPLIFIER 

• Output 8 watts per 
channel (16 watts). Fer¬ 
guson oriented grain out¬ 
put transformers with a 
response of 20 to 30.000 
cycles. 

• EM84 tuning indicator. 

• Valves used 6AN7 6N8, 

12AU7 or 12AX7. 2 — 

6GWS and 2 — OA210 
rectifiers. 


THE ABOVE AMPLIFIERS SUPPLIED WITH THE HEW GARRARD 1.000 CHAHGER WITH ROHETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA ECMX HI-FI SPEAKERS 


107—$116.75 (£ 58 / 7 / 6 ) 


FREIGHT EXTRA 


106—$141.25 (£ 70 / 12 / 6 ) 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71 2145 
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tempo, with scarcely a pause between 
them. 

And the tonal quality? You’ll get some¬ 
where near it by imagining an old car¬ 
nival steam organ, augmented by accor- 
dian, bassoon, percussion and an array 
of other mechanised solo “instruments.” 

It’s hardly the kind of performance 
you’d deliberately choose to enjoy the 
selections, yet it has a quaint old-world- 
carnival appeal that will probably de¬ 
mand that you play at least part of it to 
your musically inclined visitors. 

And I imagine that popular organ 
enthusiasts would find a ready place for 
it in their collection. (W.N.W.) 

★ ★ ★ 

HITS CF THE 60s. Joe “Fingers” Carr. 

Dot (Festival) Stereo SZL-932,048. 

Also in Mono ZL-32,048. 

Interest: Honky-tonk piano. 

Performance: Top flight. 

Quality: First class. 

Stereo: Good spread. 

Those who go for the honky tonk 
style of piano playing will find no better 
or more skilful exponent of the art than 
Joe “Fingers” Carr. In this disc, “Fingers” 
strums his personable way through the 
following list of current successes: Java— 
Calcutta — More — Gravy Waltz— Red 
Roses for a Blue Lady —Alley Cat— 
Theme from “A Summer Place”—Te¬ 
quila—What’s New Pussycat?—Never on 
Sunday—Hello, Dolly. 

Normally, I am not over-enthusiastic 
over the tinny strains of the honky-tonk 
piano, yet I had to admire the way 
“Fingers” overcomes the limitations of his 
instrument by sheer expertise. The high 
quality sound mercilessly exposes every 
imperfection of the instrument, yet such 
is the skill of the performer that it all 
sounds entirely apt. Some excellent 
accompaniments are provided by an 
anonymous band of musicians. (H.A.T.) 

★ ★ ★ 

BRAVO! MORE ROMAN GUITAR. 

Tony Motto la and his orchestra. 

Command 12-inch stereo, SNDL* 

931.936. (Also in mono, on NDL- 

31.936. ) 

Interest: Popular guitar. 

Performance: Smooth, bright. 

Recording: Excellent. 

Stereo: Widely spread. 

A further collection of Italian tunes 
from Tony Mottola and his pop guitar, 
and one which continues the same high 
standard set on the first of this series 
(SNDL-930,169). The arrangements are 
bright, the playing smooth and the or¬ 
chestral backing very well balanced. It 
•makes very enjoyable listening. 

The tracks are titled: Tra Veglia e 
Sonno—-Anema e Core—Carnival of 
Venice — Scapricciatiello — Autumn in 
Rome — Guaglione — Nina — Souvenir 
d’ltaly — Scalinatella — Summertime in 
Venice—-Te Voio Bene? (Do I Love 
You?)—Funiculi-Funicula. 

The recording is of excellent quality. 
(J.R.) 

★ ★ ★ 

HOLIDAY FOR HARPSICHORD. E. 

Power Biggs at the pedal harpsi¬ 
chord. CBS Masterworks 12-inch 

stereo, SBR 235169. 

Interest: “Happy” harpsichord. 

Performance: Bright and warm. 

Recording: Excellent. 

Stereo: Subtle, 

Although mostly known as a classical 
organist, E. Power Biggs is also a very 


capable harpsichordist. On this album 
he plays a fine new John Challis pedal 
instrument, romping merrily through 
some 16 lighter works by the Romantics 
and moderns. And considering that the 
harpsichord is usually thought of as a 
baroque instrument, the result makes 
very happy and enjoyable listening. 

The pieces played are: Schubert, 
Marche Militaire and Moment Musical 
in F—Mozart, Rondo Alla Turca — 
Haydn, Minuet from “London” Sym¬ 
phony—Beethoven, Turkish March and 
Minuet in G—Falla, Ritual Fire Dance 
—Chopin, “Military” Polonaise, Prelude 
in C minor, Prelude in A—Weber, 
Country Dance — Boccherini, “Cele¬ 
brated” Minuet — Brahms, Hungarian 
Dance No. 5—Grieg, In the Hall of the 
Mountain King — Saint-Saens, “The 
Swan” from Carnival of the Animals— 
Tchaikovsky, “Russian Dance” from 
Nutcracker Suite. 

The recording is excellent, and does 
full justice to the harpsichord’s crisp, 
clean sound. 

For harpsichord fans particularly, 
warmly commended. (J.R.) 

★ ★ ★ 

ORGAN—SOUNDS INCREDIBLE. 

Eddie Baxter at the Lowrey Theatre 
Organ. DOT 12-inch stereo, SZL- 
932,006. (Also in mono, on ZL- 
32,006.) 

Interest: Electronic organ, theatre 
style. 

Performance: “Cool,” interesting. 
Recording: Very good. 

Stereo: Widely spread. 

An album of relaxing theatre organ 
favourites played by Eddie Baxter on 
the Theatre Console model of the Low¬ 
rey electronic organ. Between them 
Baxter and Lowrey get some very in¬ 
teresting sounds—whether or not one 
finds them “incredible” Will probably 
depend greatly upon your feelings to¬ 
ward electronic organs in general. In¬ 
credible or no, however, the disc makes 
entertaining and restful listening. 

The tunes played are: Green Eyes— 
Laura — Moonglow — Deep Purple — 
My Funny Valentine — Alley Cat — 
Ebb Tide — Canadian Sunset — Star¬ 
dust — Smoke Gets In Your Eyes — 
Sweet and Lovely* 

Of particular interest to electronic 
organ enthusiasts, as the recording is of 
a very high quality. (J.R.) 

★ ★ ★ 

CARAMBA! Los Machucambos. Decca 
(EMI) Stereo, SKLA 4760. Also 
available in Mono, LKA 4760. 

Interest: Popular Latin American 
Songs. 

Performance: Lively. 

Quality: Excellent. 

Stereo: Three channel variety. 

This new South American singing 
group of two men and a girl sing with 
an infectious exuberance and joie de 
vivre which should have an uplifting 
effect on even the most jaded listener. 
Their performances also project a pleas¬ 
ing personality and exhibit a commen¬ 
dable musicality which will appeal to the 
more discriminating listener. On this disc 
they are accompanied by guitar and 
rhythm group and, in parts, by a Vene¬ 
zuelan harp and electric organ, all very 
effectively done and contributing to the 
happy-go-lucky atmosphere. 

Although nearly all (I am not sure 
about some) of the songs they sing 
originated in South America, most of 


World-famous 
miniature 
Soldering Instruments 




FOR 

EXTREME 
RELIABILITY 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 

Weighs less than 1 oz., 
yet does the work of 
heavy irons. Long-life 
element and replaceable 
bits ensure years of ser¬ 
vice. There's an ORYX 
designed to meet your pre¬ 
cise requirements. 

Write or phone to . 

MELBOURNE: A.W.A. Ltd., 167 Queen St. 67 9161. 
HOBART: A.W.A. Ltd., 123 Murray Street. 3 3838. 
LAUNCESTON: A.W.A. Ltd., 80 Cameron St. 2 1804. 
ADELAIDE: Newton McLaren Ltd., 82 Gilbert St. 51 0111. 
BRISBANE: Chandlers Ltd., Albert & Charlotte Sts. 
31 0341. PERTH: A.W.A. ltd.. 335 William St. 28 3425. 

Australian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 


47 York St., Sydney. 2 0233, Ext. 284. 
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THE NEW TANDBERG "SERIES 12"- 

A COMPLETE HIGH FIDELITY STEREO SYSTEM 


IBBMHBMiaHMMMHHNaiaMWMMNMMHaSBMUmBI 


NOW COMPLETELY SOLID STATE! 


Although firmly established as the world’s 
leading manufacturer of high-quality, preci¬ 
sion tape recorders, TANDBERG’s develop¬ 
ment policy requires continuing research in 
engineering and electronics. This fine new 
stereo recorder, the TANDBERG “Series 12”, 
is the latest product released by the TAND¬ 
BERG research laboratories. 

Completely solid state, the “Series 12” 
incorporates twin ten watt R.M.S. stereo 
amplifiers, two built-in wide range loud¬ 
speakers, concentric volume controls for 
each channel, two electronic beam indicators 
for positive control of recording levels — 
and high or low level sensitivity radio inputs 
automatically give priority to two low imped¬ 
ance dynamic microphones by means of 
double circuit jack sockets conveniently 


situated on the top panel. Separate bass 
and treble controls, one lever tape tran¬ 
sport operation, momentary start/stop, auto¬ 
matic end-stop and an illuminated four digit 
revolution counter are additional features. 
Special inputs are provided for ceramic or 
crystal pick-ups for recording or for high 
fidelity stereophonic record reproduction. 
Connection of external speaker systems and 
switching for all speakers has been greatly 
simplified. External amplifiers may be used 
with the “Series 12” pre-amplifier outputs, 
and a centre channel output enables the 
individual mixing of program material from 
both channels. 

The TANDBERG “Series 12” can be the 
heart of any high fidelity stereophonic 
musical reproduction system. Add a radio 


tuner, pick-up and external speakers and 
the “Series 12” is one of the finest stereo 
systems available! And for language study 
the lesson may be recorded on one track, 
the student’s responses on another. Both 
tracks may be played simultaneously or 
individually — comparison of pronunciation 
and intonation is greatly simplified. 

Hear the TANDBERG “Series 12” at all 
reputable high fidelity and stereo stores 
. . . in terms of sound quality this new 
recorder represents extraordinary value for 
money. Without reservation it may be 
claimed that the “Series 12” is the most 
versatile and advanced self-contained stereo 
recorder yet released by TANDBERG. 



INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd.. 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Q’iand: Sydney G. Hughes, 154-158 Arthur St., New Farm. Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House. Smith Street. Darwin. Tel. 3801 
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lem are very well known in English 
peaking countries: El Cumbanchero — 
1 Manicero—La Parranda—Concierto 
n la Llanura—El Caiman—Brasil — 
dm a Llanera — Tico Tico — Cielito 
indo—-La Playa Colorada—Manana— 
he Girl From Ipanema. Even if you 
o not recognise them all bv the Spanish 
ties, you will know most of these tunes. 
A trio group lend itself to a three- 
hannel type of stereo, and here the 
smale member, who dominates most of 
hie time in the vocal, is firmly positioned 
etween the males. Sound is excellent 
hroughout, but there is some distracting 
witching in and out of microphones, 
vhich leaves the left channel partially 
uppressed some of the time, and unbal- 
nces the sound. (HAT.) 

★ ★ ★ 

GRANADA, a Dorothy Dodds Song- 
book. Bill Newman. Festival, Stereo 
SFL-932,037. Also in Mono FL- 
32,037. 

Interest: Ballads by Australian com¬ 
poser. 

Performance: Sentimental. 

Quality: Very Good. 

Stereo: Normal Spread. 

Bill Newman will be known to 
nillions of television viewers as the 
>opular singer with the clear baritone 
/oice in Bobby Limb’s “Sound of Music.” 
-le sings ballads, and sings them well 
oo, and who writes better ballads than 
Australian composer Dorothy Dodds? 

Bill Newman sang “Granada” and 
iome Dorothy Dodds ballads in a recent 
‘Sound of Music” program, and this 
went sparked off the idea for this disc. 
The sound has been well recorded in 
stereo and those who like Bill Newman’s 
singing should find it worth their while 
to give this one a try. 

Track titles are: Somewhere Beyond 
the Stars-~Spanish Night—Love Is — 
Granada—That’s What They Mean by 
Heaven—Why Should I Believe in 
Love—So Old, So New—How Many 
Dreams—Moonlight Oasis—Midnight— 
Part of the Charm of Paris. (H.A.T.) 

★ ★ ★ 

ALBUM. Peter, Paul and Mary. Warner 
Bros. Records (Australian Record 
Company) Stereo WS-1648. 

Interest: Folk Singing Group. 
Performance: Fairly typical. 

Quality: Very good. 

Stereo: Nicely arranged. 

While this disc has many good points, 
I did not think it was by any means the 
best Peter, Paul and Mary disc I have 
heard. Here and there, the group seem 
to lose some of their characteristic in¬ 
tensity and sparkle — in fact, a slight 
trace of ennui seemed to be present in 
these tracks. 

The famous folk singing group here 
enlist the aid of some of the well known 
Nashville instrumentalists to provide ac¬ 
companiments to their singing — Bill 
Lee, bass; Charlie McCoy, harmonica; 
Wayne Morris, guitar; Hargus Robin¬ 
son, piano and others. These are used 
singly or in various combinations to 
supplement the guitar playing of the 
men. 

Devotees of the group will find plenty 
to enjov in this latest of their discs, as 
there are many good tracks to make the 
disc worthwhile, despite the reservations 
mentioned above. In her rendering of 
“For Baby (For Bobby)” Mary proves 
once again that she could easily hold 


her own as a solo performer if she so 
chose. 

The track titles are: And When I 
Die—Sometime Lovin’—Pack Up Your 
Sorrows — The King of Names — For 
Baby (For Bobby)—Hurry Sundown— 
The Other Side of Life—Kisses Sweeter 
Than Wine — Norman Normal — Mon 
Vrai Destin—Well, Well, Well. (H.A.T.) 
★ ★ ★ 

MY FAVOURITE THINGS. Tennessee 
Ernie Ford, with orchestra and 
chorus conducted by Jack Fascinato. 
Mono. Capitol T-2444. 

Interest: Tennessee Ernie in differ¬ 
ent role. 

Performance: Good in the basso 
manner. 

Quality: Excellent. 

One has grown so accustomed, of 
late, to hearing Tennessee Ernie Ford 
singing hymns in his inimitable style, 
that it takes a while to accept him 
again as a singer of popular songs. In 
some degree, his deep bass has some¬ 
thing to do with this, for these songs 
are usually presented by voices of much 
lighter texture. 

Be that as it may, he does a good 
job with them, and is ably and rhythmic¬ 
ally assisted by Jack Fascinato and his 
music: Hello Dolly—I Can’t Stop Loving 
You—King Of The Road—Dear Heart 
—I Left My Heart In San Francisco— 
My Favourite Things—Red Roses For 
A Blue Lady—Today—Turn Around— 
Try A Little Tenderness—L-O-V-E. 

As noted above, the quality, technic¬ 
ally, is good. (W.N.W.) 

★ ★ ★ 

THE HITS OF JUDY GARLAND. 
Judy Garland with various 

orchestras. World Record Club, 
Stereo S/T4I85. Available in Mono. 

Interest: The Garland Comeback. 
Performance: Emotional. 

Quality: Excellent. 

Stereo: Normal spread. 

This is a record for the ladies, I feel, 
and Miss Garland is no doubt aware of 
this. She packs the maximum amount 
of emotion into her delivery, and ap¬ 
pears to be on the verge of tears at 
some of the climaxes. Whether she 
actually is so, or whether it is part of 
the performance of an accomplished 
actress, is not for me to say. To her 
admirers, who will form the majority 
of the purchasers of the disc, it won’t 
make any difference. 

Most of the songs are from the series 
of films Miss Garland made in her 
teens: Medley: You Made Me Love You 
—For Me And My Gal—the Trolley 
Song—Over The Rainbow—-Swanee— 
Come Rain Or Shine—The Man That 
Got Away—Chicago—I Can’t Give You 
Anything But Love—Zing Went The 
Strings Of My Heart—April Showers— 
Rock-A-Bye Your Baby With A Dixie 
Melody—When You’re Smiling. 

The sound quality is very clean 
throughout. (H.A.T.) 

★ ★ ★ 

THE HIT SOUND OF DEAN MAR¬ 
TIN: Reprise 12-inch stereo, RS- 
6213. 

Interest: As the title says.. . 
Performance: Inimitable. 

Recording: Excellent. 

Stereo: W—i—d-e. 

Deano has certainly come a long way 
since the old Martin and Lewis days; 
without a doubt he is now in the really 
“big time” of contemporary show busi- 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers — Stereo, radio chassis— 
players—speakers—tape decks. 


FEBRUARY SPECIALS 


STAR SA30 Amplifier and 2 
Wharfedale Golden 10 Speakers 
$143. Palace stereo amplifier 8 
watts and two Magnavox 8 W.R. 
speakers, $56. Also available 
Pioneer SMB161, SM83, SMQ300, 
Roland. 

D.P. SLIMLINE enclosure to suit 
lOin and 12in speakers, $18.50 
Cabinet Kit only .... .. $10.50 
MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX speaker 

fitted.$26.50 

Cabinet Kit only.$10.50 

MAGNAVOX 12 W.R. in 3 C.F. 
cabinet; $ material.$37.00 


PLAYER PLATFORMS 

Well finished and mitred. Size 
15|” x 131” x 3±”, $7.00. Maple 
or Walnut Veneer. Teak Veneer, 
$7.50. Cut free. Perspex Covers 
to match, 5” high, $8.20. Post¬ 
age $2.00. WRITE FOR 
PLAYER PRICE LIST AND 
GUIDE. 


GOODMANS design 3 CF Cabinet 
with tunnel, and Twin-axiom 10 
speaker, $in material .. .. .. $54 

Cabinet Kit only.$17 

WHARFEDALE design, 3 CF 
cabinet (R3) fin material and Gol¬ 
den 10 speaker.$57.00 

Cabinet Kit and Golden 10 

Speaker.$47.00 

Special quotes for other Wharfe¬ 
dale speakers. 

Available in Maple, Walnut or 
Rosewood colours. Teak veneer . 
$1 extra except last three, which 
are $3 extra. 

PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc., $15.40. 
MULLARD Mini B/S Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, Inner- 
bond and Condensor, $21.50. 

Unk complete $26. 

Postage, N.S.W., $1.00; Qid., Vic., 

Tas., $1.40; other States, $2.00. 

Write for Stereo Catalogue 


Manufacturers of Quality Radio and 
Radio Furniture for 36 year* 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 
Telephone 56-5580 


H. B. 


SALES 
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When you buy a tope 
recorder from Magnetic 
Sound, you become a 
FREE member of our 
Tape Exchange Library. 
You can exchange tapes 
as many times as you 
like. Every title in mono 
or stereo pre-recorded 
topes and cassettes avail¬ 
able. 


PETER CLARK of Magnetic Sound 
City and Parramatta offers 



FREE 

Library 



Sony TC-260 Stereo 

List Price £179/15/-. 
Pay less with or with¬ 
out trade-in. 2 speeds, 
plays 7in reel. Plays 
stereo/mono. 4-track. 
Horizontal or vertical 
operating position. 


Telefunken M40t 

List Price £84/10/-. 

You pay less with or 
without trade-in. 2- 
track mono, plays 
cassettes up to 2 hrs. 
Runs from 6 batteries 
or plugs in to mains. 


Ampex 800 Stereo 

List Price £244/10/-. 

Complete portable out¬ 
fit including recorder 
with power amplifiers. 
Carries Exclusive all- 
inclusive 1-year warran¬ 
ty. Hear this one! 


Our Tape Recorder Prices are LOWER 
than any Discount House in N.S.W. 



National 755 Stereo 


List Price £149/10/-. 
Ask Peter Clark about 
the special price. You’ll 
save money! 2-channel 
stereo/mono, 4-track, 2- 
speeds plus 2 extra ex¬ 
ternal Hi-Fi speakers. 



The National 705 

List Price £68/5/-. 
We can’t tell you the 
big savings you’ll make 
on this one. Ask Peter. 
Double-shield ’’Gold¬ 
en” heads. 2-speeds. 
P.A. system. 



Portable National 

List Price £84/19/6. 

You pay less with or 
without trade - in. 
Weighs lOlbs. Operates 
from batteries. The 
sound of your voice can 
start or stop recorder. 


Tflaquetir Sound 

INDUSTRIES 


387 George Street. Sydney < 1 door from Kedok). 29-3371 
20 Macquarie St., Opp. Astra Theatre, Parramatta. 635-0830 


ness. And deservedly so, I think, because 
he has developed a very entertaining 
and warm style of presentation centred 
on his tongue-in-cheek “genial ineb¬ 
riate” personality. Not only this but he 
is always very brightly and ably backed 
with arrangements by Ernie Freeman 
and Billy Strange. 

This latest album has most of his 
recent hits, and makes very bright and 
relaxed listening. The tunes are: A Mil¬ 
lion and One — Don’t Let the Blues 
Make You Bad — Any Time — One 
Lonely Boy — I'm Living in Two Worlds 

— Come Running Back — Shades — 
Today is Not the Day — Terrible, 
Tangled Web — Nobody But A Fool 

— Ain’t Gonna Try Any More. 

The recording is of excellent quality, 
and the stereo is very widely spread. 
(J.R.) 

★ ★ ★ 

PETFR NERO UP CLOSE. Peter 
Nero, Piano, with woodwinds. 
RCA Stereo LSP-3550. Also in 
mono LPM-3550. 

Interest: Sophisticated piano art¬ 
istry. 

Performance: Sparkling. 

Quality: Excellent. 

Stereo: Good spread. 

Peter Nero has a gift of infusing var¬ 
iety into his playing, and every track 
on this disc has its own individuality. 
This has been achieved partly by skilful 
changes of pianistic style, and partly by 
using different combinations of wood¬ 
winds. And, of course, partly by skil¬ 
ful choice of different tunes, represent¬ 
ing a wide variety of moods. 

Thus, in this selection, he gives us 
dreamy and soulful numbers such as 
Paul McCartney’s “Yesterday” and “I 
Love You”; adds a touch of baroque in 
“Pick Yourself Up”; introduces the clas¬ 
sics in “Spring Concerto” (which uses 
the theme from the second movement 
of Tchaikowsky’s first piano concerto) 
and “No Moon At All,” into which he 
introduces a theme from Bach’s Double 
Violin Concerto; and Jazz-type render-' 
ings of other numbers, such as “Dream 
Boat.” 

The selection is completed by the fol¬ 
lowing tracks: Lots of Livin’ To Do — 
Here’s That Rainy Day—No Moon At 
All — England Swings — Then I’ll be 
Tired of You—The Best Thing For You 

Throughout, Peter plays with his usual 
impeccable taste and skill. Recommend¬ 
ed for intelligent adults who demand 
more than the shallow performances 
often recorded on disc. (H.AT.) 

★ ★ ★ 

38 YEARS OF FILM HITS. Warren 
Carr, piano, with rhythm accom¬ 
paniment. Festival, stereo SFL- 
932,036. 

Interest: Popular piano. 
Performance: Lacking in variety. 
Quality: Good. 

Stereo: Normal. 

An LP disc devoted to piano medleys 
requires something more than tunes 
strung together, if it is to have other 
than limited appeal. Variations in mood 
and pace are required to sustain the in¬ 
terest, as well as the ability of the artist 
to project his or her personality. 

Sydney pianist Warren Carr is a skil¬ 
ful pianist with a good keyboard tech¬ 
nique, but he tends to play all the pieces 
on this disc at the same unflagging and 
unvarying pace. As a result, he does 
not hold the attention for very long, 
since all the tunes tend to lose their 
individuality in the somewhat monoton- 
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ous four-square beat which dominates 
throughout. 

The tunes, as suggested by the title, 
are taken from films made between 1928 
and 1966. They are not arranged in 
chronological order. In fact, there does 
not seem to be any pattern discernible 
in the succession of tunes. 

The selection of 36 tunes is arranged 
in groups of three on 12 tracks. There 
are too many to give the full list, but 
here are some of the better known ones: 
Pennies From Heaven—In The Mood— 
Blues in the Night—The Last Time I 
Saw Paris—Never On Sunday—Night 
and Day—-Singing In the Rain—Chim 
Chim Cheree—Do Re Me—Gigi—Say- 
onara — Beyond the Blue Horizon. 


RHYTHMS OF THE SOUTH. Ed- 
mundo Ros and his Orchestra. 
World Record Club, Stereo T/4145. 
Also available In Mono. 


Interest: Latin American dance 
forms. 

Performance: Exciting. 

Quality: Excellent. 

Stereo: Good separation. 

Some familiar tunes turn up in un¬ 
usual disguises in this selection by Ed- 
mundo Ros and his orchestra. For 
example, there is the “Blue Danube” 
played as a valse creole and the famous 
Offenbach “Barcarolle” as a baiao. On 
side two, “The Isle Of Capri” turns up 
as a cha cha cha, while the “Colonel 
Bogey March” appears as a merengue, 
the national dance of Dominica. Inter¬ 
spersed with these arrangements are 
some genuine Latin American and 
Spanish tunes, but even these are not 
always in their original form. 

In addition to Marquina’s paso doble 
“Spanish Gypsy Dance” (a very good 
track, this one) there is “La Maxixe” 
presented in march form; “Capullito do 
Aleti” by Hernandez as a son rhumba; 
Lecuono’s “Siboney” as a mamba; an 
old German song “My Friend Elizabeth” 
as a samba; “Camanito” by Argentinian 
composer De Dios Filberto as a tango; 
the favourite of the 1920’s “Marta” as 
a bolero; “Cachito” by Hernandez as a 
guaracha. 

The numbers which originated in 
South America and Spain seem to fit 
more easily into their new patterns, but 
the whole of the record makes interest¬ 
ing and entertaining listening. The 
sound quality is extremely good, and the 
stereo spread is as good as anything I 
have heard. (H.A.T.) 



Graeme 

Bell 

Says . . . 


MAKE WAY FOR DIONNE WAR¬ 
WICK. Universal Record Club, 
Stereo UP-780. 

Interest: Female singer. 
Performance: Good. 

Quality and Stereo: Good. 

This coloured girl made herself 
known throughout the world with her 
hit version of the pop tune “Wishin’ 







The Hi-Fi enthusiast is assured of a better choice of up to date 
equipment, reliable service and better prices. If you think of Hi-Fi 
jn-yigood tape recorders, think of MASTERSOUND 


CONSIDER OUR OFfER bom 
proven combinations listed below! 

1 Dual 1010 Hi-Fi Turntable, 
Decca Deram cartridge Star- 
SA-30 Amplifier, 2 Wharfedale 8in 

RSDD speakers. $184.00 

y Star SA-30 Amplifier, Connois¬ 
seur II Turntable, Decca A.R.l 
Tone Arm, Shure or ADC mag. 
cartridge, 2 Wharfedale 8in 

Hi-Fi speakers. $205.00 

D Dual 1010A Deluxe Turntable, 

^ ADC 770 cartridge, new Nikko 
Silicon TR.TRM140 amplifier, 2 
Goodman's Axi- OC3 Art 

ette 8in speakers. yZJJ.W 

A Dual 1019 Turntable, Pickering 
AM-1 cartridge, “Sansur” 220 
Tuner-Amplifier, 1 Wharfedale 
Super 8in RSDD OM AA 

speakers. Price .. 

C Goldring Lenco 99 Turntable, 
ADC Prichard Tone arm, Picker¬ 
ing AME 1 cartridge. Pioneer 
SM-83 Amplifier, 2 Wharfedale 
Golden lOin OQA AA 

speakers. Price .. JJ QP.UV 

g Dual 1019 Turntable, Pickering 

W AM/El cartridge, "Sansur" 220 
Tuner-Amplifier, 2 Goodman’s 
Axiom 201 C AD7 AQ 

speakers. Price .. VWJ.VU 

7 Dual 1019 Turntable, Pickering 

# AME 1 cartridge or ADC 660, 
new Goodman’s Maxamp - 30 
Solid State Amplifier, 2 Wharfe¬ 
dale Super 10 CHj AA 

RS DD speakers. V 4 * 0 1 * w 

Q Connoisseur Turntable, SME 

U 3009 Tone Arm, Pickering 
AME/1 cartridge, 2 Wharfedale 
Linton speaker systems. Pioneer 

SM-83 Amplifier. $495.00 

Q Dual 1019 Turntable, Pickering 
AME/1 cartridge, Fisher X10P-C 

swoo 

1 A Goldring Lenco Turntable, SME 
3012 12in Tone Arm, Quad Am¬ 
plifier complete, new Shure V 15 
cartridge, 2 Goodman’s Axiom 
80 enclosed C04A A A 

(Teak). Price .. *OW.VV 


AMPEX 


SERIES 1100 
and 800 


MOST TAPE RECORDERS ARE TOYS: 

They arc great, if you like to play with 
toys. Ampci tape recorders are a lot mote 
than just playthings. If yon take your 
music seriously you nec<j an Ampc* which 
consists of precision components. 

Contact Mastersound for details. 


GOODMAN'S MAXAMP-30 AMPLIFIER 


sounds better 
in reality 
than the 
specified 
paper. 


Read the summary performance date 
from “Hi-Fi News,” by L. N. Hulley, 
July, 1966. “Gramophone” by John 
Gilbert, July, 1966. “Records and 
Recordings,” by Clement Brown, 
May, 1966, __ 

SONY TAPE DECKS 

TC-250A and the SOLID STATE TC 
350—PERFECT VALUE. 


All models are available at 
MASTERSOUND . 


MASTERSOUND 

SOUND CELLAR 

Sydney') most popular Music levers' Meeting Place. 
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TV 

PICTURE 
TUBES 

Direct from factory 
Same Day Service 

NOW FIRST TV TUBE REGONDITIONER 
IN SYDNEY TO RESGREEN, 

OUR RESGREENING PUNT NOW 
IN OPERATION 

We can give you a better deal if you have a broken dud, or 
one with a bad screen. 

All sizes, except bonded available. 

Lowest prices in Sydney. 2nd quality new tubes from 58 plus 
good dud. 

5" Magnetic Test Tube for $8.00 

FULL WARRANTY: 

Any tube returned to Sure Brite under warranty is replaced 
with another one at no extra charge, regardless of whether it 
tests good or not, so long os it is not broken. 

country customers 

Rail tubes to Lewisham Station, freight paid. Orders filled 
same day received. All freight charges to be paid by customer. 

LARGE STOCK 

We always have all types in stock, except bonded.When ord¬ 
ering state which type tube you want. 

For other prices phone us at 56-6363. 

Rail duds to Lewisham Station Freight Paid. 

WE BUY DUDS. 

Sure Brite Picture 
Tubes 

22a VICTORIA ST., LEWISHAM, N.S.W. 



and Hopin’,” which had a cute bad 
ground arrangement using brass fill-ir 
at a time when electric guitars wei 
about the only instruments used fc 
accompaniment. 

The composers of the above tune, H< 
David and Burt Bacharach, are also n 
sponsible for most of the tracks on th 
album, and it is regrettable that all c 
their tunes sound very much alike i 
mood, tempo, rhythmic pattern an 
melodic line. 

Miss Warwick blesses some awkwar 
phrases with sure control, and I foun 
her rendering of “People” out of Funn 
Girl a relief from the monotony of th 
Bacharach tunes, 

★ ★ ★ 

HARRY JAMES — LIVE AT TH1 
RIVERBOAT. Dot (Festival) Stere 
SZL-932,101. Also available jj 
Mono. 

Interest: Big band. 

Performance: Al. 

Quality: Very good. 

Stereo: Normal. 

The old master is back again in ful 
swing with that unmistakable trumpe 
tone — schmaltzy in the slows ant 
excitingly brassy in the up tempos. 

This album was recorded live at the 
Riverboat, a new night spot in the Em 
pire State Building, New York, where z 
big band policy was successfully inaugu 
rated last year. 

Harry James set a new record there 
when he opened for three weeks Iasi 
May, and although the cover notes give 
no personnel, we do know that 
the drummer is the illustrious Louis Bell- 
son, who is featured In one of his own 
compositions, “Apples.” 

The Beatles’ beautiful number “Mich¬ 
elle” is given typical treatment by James, 
and the arrangement of “A Taste of 
Honey” follows the pattern of Herb Al- 
pert. The Tijuana Brass arrangement of 
this number has now become so firmly 
established that nobody dares to deviate 
from it, anymore than one would think 
of varying Pee Wee Hunt’s conception 
of “12th Street Rag.” 

The old classic “Don’t be That Way’’ 
follows closely to the Benny Goodman 
arrangement, and the band really roars 
and swings with no small thanks to 
Bellson on numbers such as “Roll ‘Em 
Pete” which includes the singing of one 
Ernie Andrews; and if you like that 
sort of singing he can also be heard on 
“Gee Baby, Ain’t I Good To You.” 

★ ★ ★ 

HOLD ON! Billy Larkin and the 
Diplomats. Festival Stereo SFL-932, 
098. Also available in Mono. 

Interest: Organ rhythm and jazz. 
Performance: Good. 

Quality: Very good. 

Stereo: Normal spread. 

Here’s an example of the current 
trend With organ group of fusing 
rhythm and blues with jazz. 

These young musicians, headed by 
Billy Larkin on organ, are newcomers 
to the recording field, but have been 
gigging around the West Coast for the 
past several years building up an audi¬ 
ence for themselves in both the jazz 
and R and B fields. 

Larkin exploits the electrical effects 
of today’s organ to the limits, and one 
must admire the excellent playing of 
tenor saxophonist Arthur Theus. 

Titles include: Dirty Water — Blowing 
in the Wind — It Ain’t Necessarily So 
— When a Man Loves a Woman. S 
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amplifier and possibly a half-Cowan type of 
diode balanced modulator. Such an 
arrangement would make for a simple and 
effective SSB generator and could be fol¬ 
lowed by a mixer, combining the 9MHZ 
SSB signal and injection from a VFO. This 
would then be followed by a second mixer, 
which would produce an output at signal 
frequency, by injection at the required 
frequency from a switched crystal oscillator. 


9MHz Quartz Crystal Filter 


These filter units may be obtained through 
Radio Trade Houses, or direct from Pye 
Pty. Ltd., P.O. Box 105, Clayton, Victoria. 
(I.L.P.). 


Pye Pty. Ltd., are currently 
marketing a quartz crystal 
filter, centred on 9MHz. De¬ 
signed in Australia to meet 
communications require¬ 
ments, the filter is now being 
manufactured at the Pye 
plant in Melbourne. 


The Crystal Filter Unit, Type 9-0A, is 
housed in a small case measuring approxi¬ 
mately 2in x l-3/8in x 1-3/ 16in high, and 
it is supplied with two carrier frequency 
crystals in Style ‘D’ holders. The crystals 
are on 9002KHz and 8998KHz, being suit¬ 
ably located down the skirt of the pass- 
band on either side. The filter is mounted 
by two screws, one at each end and ad¬ 
jacent to the input and output terminals, 
respectively. 

The manufacturers had the advanced radio 
amateur and hobbyist particularly in mind, 
when making this unit available. As such, 
it would be suitable for use in single side¬ 
band transmitters and as a filter in a single 
conversion receiver, the carrier crystals then 
being used in the BFO. 

The circuit of the filter is shown as a mat¬ 
ter of interest and to give an idea of the 
configuration used. (It should not be assumed 
that this simple - looking circuit could be 
utilised by amateur constructors, using such 
crystals as they may have available. The 
requirements are very rigid and, unless met, 
produce a hopeless result.) 

We have not had opportunity to measure 
the performance of the filters but quote the 
specifications as supplied by the manufac¬ 
turers. This information may be read in con¬ 
junction with the curve of the pass-band, 
as given in recent advertisements by Pye 
Pty. Ltd. 

60dB bandwidth: 3KHz min. 

40dB bandwidth: 6KHz max. 

Pass-band ripple: 2dB max. 

Input termination: 150 ohms plus 150pF. 

Output termination: 150 ohms plus 120pF. 

Each filter is also supplied with three 
typical and recommended circuits. The 
first circuit uses two valves, typically a 
12AT7 and 6AM6. The 6AM6 is a crystal 
oscillator, with facilities for switching the 
two carrier crystals. The 12AT7 is used as 
a mixer or balanced modulator. Audio is 
fed into one of the grids and the output 
from the carrier oscillator is fed into the 
combined cathodes. The output double side¬ 
band signal is matched into the filter, at 
the output of which is an SSB signal on 
9MHz, 

The second circuit gives details of a 
transistor carrier oscillator on similar lines 
to the valve circuit just mentioned. The 
third circuit shows the filter with transistor 
amplifiers before and after the filter. 

It would be necessary to add to the second 
and third circuits, to make up a complete 
SSB exciter. This would include an audio 



Left: The filter unit with its carrier crystals. The compact case measures 
only 2 x 1-3/8 x 1-13/16in. Right. The circuit of the filter. 


Transistor Dip Oscillator 

A new instrument made by Eddystone, has been dubbed the 
"Edometer," which is a neat way out of the dilemma as to 
what one should call what is. after all. a transistorised GDO. 


When compared with its valve counter¬ 
part it is relatively small in size, measuring 
6-3/8in x 2iin x 2-3/16; this latter 
dimension, by the way, does not include 
such protrusions as the tuning knob on one 
side and the modulation switch on the 
other. It is, nevertheless, very easy and 
convenient to handle. 

Being transistorised, it is powered by a 
small in-built battery and this makes the 
unit completely portable—a most desirable 
feature when working atop a tower for 
the purpose of making aerial measurements. 

The frontal presentation is very good 
and includes an easy-to-read meter at the 
bottom end. The rest of the face is taken 
up by the dial, which is also easy to read 
and is swept with a pointer, similar to the 
cursor on a slide rule. This dial includes 
five ranges, in addition to a logging scale. 
Ranges six and seven are covered on a 
separate scale which is simply dropped over 


the top of the built-in scale. The seven 
coils give a total coverage from 390KHz 
to 115MHz, which will meet most require¬ 
ments. 

There are three controls: The tuning 
control is a knob on the right skirt and 
features a 4:1 reduction drive, which is 
smooth and makes for ease of tuning. 
Also on the right skirt is a knurled knob, 
which is a combined supply switch and 
sensitivity control. The third control is a 
toggle switch on the left skirt and this 
determines the function of the second 
transistor. In the “Off” position it serves as 
an audio amplifier and in the “On” 
position as a tone generator for modulation 
purposes. 

In addition to these controls are two 
phone jacks. These are labelled (1) AM 
Monitor, Tone O/P, and (2) CM Monitor, 
Key Tone. 

(Continued on page 127) 



The “ Edometer ” has a large 
easy-to-read dial in five 
ranges and a logging scale. 
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Universally used for quick, temporary electrical connections 





MUELLER clips and insulators may be pur¬ 
chased from leading radio and television stores 
anywhere in Australia or New Zealand . 


Australian National Distributors: 

ACME ENGINEERING CO. PTY. LID. 

N.S.W. & A.C.T.—A. E. Adand Pty. Ltd. Tel. 51-4256. Vic. — Acme 
132 Burwood Rd., Burwood, Victoria. Tel. 28-5511. 
INTERSTATE DISTRIBUTORS: 

EnKineering Co. Pty. l td. Tel. 28-5511. A. E. Acland Pty. Ltd. Tel. 34- 
2684. Old.—P. H. Phillips Pty. Ltd. Tel. 58-2011. S.A.—Neil Muller 
Pty. Ltd. Tel. 71-1162. W.A.—C. L. Sewell Pty. Ltd. Tel. 30-3442. Tas. 

—W. P. Martin Pty. Ltd. Tel. Laun. 2-2844. Hob. 34-2811. New Zealand— 
Turnbull and Jones Ltd. 12-14 Courtenay Place, Wellington, N.Z. 


Tenacious MUELLER clips are made in 
cadmium plated steel, solid copper and 
phosphor bronze—here we have illustrated 
a selection from the wide range available 
in Australia. Flexible vinyl insulators give 
complete protection without restricting 
operation. Wherever better temporary con¬ 
nections are made, you’ll find MUELLER 
clips. See the range today! 


CONTACT—Mk. 1 



. I Watt 

• Leather cover- 
ed metal case. 

• 13 Transistors 

• Squelch 

• Battery meter 

• Ext. 12 V. 
socket 

• Ext. Mic. Sock 

• Xtra long range 

• Earphone. 

• AI speech 
quality 


STR 64/A 



9 - Transistor. 
All metal. 
Comp let e 
with leather 
cases and 
straps. Won¬ 
derful value 
$39.75 each 


TR105 



6 Transistor Super-Het. 
All metal with leather 
case. Ideal for surveyors. 
Price only $30 each. 


TELECON 5-WATT 


TOKAI TC911 



The best 100 m.w, 
unit we've heard. 9 
Transistors. All metal 
with leather case. 
Separate speaker and 
microphone. Good 
value at $49.50 each. 



This ultra powerful 5-Watt Transceiver 
is suited for ham operation in the 26 
to 28 m.c. region. Either from 12 volts 
D.C. or 240 volts A.C. Crystal locked 
and turnable receiver. The finest avail¬ 
able today. Price $213 each. 


Call or write to Peter Shalley if you are interested in using Transceivers for your 
work or hobby. We specialise in this field, hence we are best equipped to offer 
you equipment perfectly suited to your needs. We have advertised only a few of 
the many lines which we can offer you. There are also constant good supplies of 
demonstration units at greatly reduced cost. 


PRICE $116.00 each 


PETER SHALLEY 

ELECTRONICS 

JUST BEHIND NOCK AND KIRBY 


95 YORK STREET, 
SYDNEY N.S.W. 
Telephone 29-3767 
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GELOSO AMATEUR BAND SSB TRANSMITTER 

R. H. Cunningham Pty. Ltd. have imported from Italy a limi¬ 
ted number of the new Geloso amateur band SSB transmit¬ 
ters, Type G.4/225 and matching power supplies Type 
G.4/226. Although designed specially for SSB operation, the 
transmitter can also be used for CW, DSB with attenuated 
carrier, and AM transmissions. 

The transmitter is designed to operate on ' 

1 amateur bands — 80, 40, 20, 15 and 10 
metres (with the 10 metre band divided in- 
> four sections). 

It uses the phase shift method of SSB 
meration at the fixed frequency of 9MHz, 
ith the audio signal limited to 300-3400Hz. 
he balanced modulator has two 7360 
alves, and double sideband operation is 
fleeted by taking one of the 7360s out of 
ircuit. The fixed frequency oscillator is 
rystal stabilised and uses a 6CW4 nuvistor. 
ne makers say the output stage operates 
i class B to ensure linear amplification of * 
ie modulated signal, efficiency being around 
0-60 per cent (maximum theoretical . 
fficiency 78.5 per cent). Two 6146 
alves are used, preceded by a driver stage 
sing a 12BY7. 

The following general and technical data 
» extracted from a technical bulletin describ- 
ig the transmitter, which can be had on 
pplieation to the importers, 
tower Output: SSB 100W (160-200W PEP); 

CW 100W; DSB 100W; AM 25W. 

Uidio Sensitivity 6mV. 

Kudio Input Impedance 500K. 

Carrier suppression greater than 50dB, 

Jnwanted Sideband Suppression greater 

than 40dB at lKHz. 

Second and Third Harmonic Distortion 
Products less than 40dB. 
ium and background noise less than 40dB. 

Jnwanted beats less than 50dB. 
tower to final stage 160W. 
tower consumption approx. 300W. 

Serial impedance 50-10G ohms, matchable .. . . . . 

with a “pi” circuit. matching cabinet of the same size. 

Dimensions of transmitter approx. 21 x 11 Modulation up to 100 per cent, 
x lOiin. Power supply is contained in a Frequency stability after warm-up, less than 

--—-- 100Hz frequency dnft. 

A technical bulletin describing the trans- 
ill D fl\l il I ATflD rnnl mitter, and price information can be ob- 

l/lr vJvILLMIvl\ . . LUIII tained from R. H. Cunninhgam Pty. Ltd., 

The “Edometer” is supplied with a com- ? Bronjham Place, Richmond, Victoria or 
} rehen si ve booklet of operating instructions. fr° m branch offices m Sydney, Brisbane 
Fhis gives quite a number of suggestions and Perth. B 

is to the uses to which this instrument 

may be put. - 

A check of the coil ranges indicated 
that there were no “inbuilt” or misleading 
dips when tuning across each range. How¬ 
ever, due no doubt to some small fault, 
the unit which we had for review, Range 4, 

2.7-7.0MHz, refused to oscillate. It is reason¬ 
able to assume that there would likewise 
be no dips in this range. 

Whilst on the subject of coils, it should 
be noted that the two lower ranges, covering 
Ifrom 390KHz to 1.72MHz, are not intended 
for “dipping” but are intended for such 
use as a source of signal for alignment, 
etc. 


Top. The Geloso G.4/225 SSB 
Transmitter showing the lay-out of 
the front panel. Below. The as¬ 
sociated power amplifier in its 
matching case of identical size. 


TRADE RELEASES 
IN BRIEF 


RONALD J. T. PAYNE PTY. LTD. has 
sent information on a range of continuous 
wave gas lasers made in U.K. by G. and E. 
Bradley Ltd. whom they represent in Aus¬ 
tralia. The folowing types are available: 

RF Helium Neon Gas Laser 603. This 
has been specially designed for educational 
The supply switch and sensitivity control establishments where ease of operation and 
operates a switch initially in tne usual * ow cost are primary importance. It has 
manner; when switcred on, the knurl a P^wer output of 2mW minimum and is 
which is then visible is coloured in red, provided witha hemisphencal mirror system 
as a warning against leaving the unit Wi ^b collimation, and facilities for external 
switched on when not in use. Further modulation to enable simple communication 
rotation of the control varies the sensitivity experiments to be performed, 
and so the meter deflection. However, the DC Gas Lasers Types 611 and 612. These 
control operates in the reverse manner to are intended for industrial and scientific 
what one would expect. No doubt the research They feature long life with a 
operator would soon get used to this. guaranteed tube life of 1,000 hours and high 

Also, on the unit which we reviewed, flux output of extreme spectral purity. The 
the meter was mounted oil square and type 612 is a compact self-contained unit 
this rather spoilt the overall appearance, and is particularly suitable for laboratory 
However, there is no doubt that this and use. Output powers are: Type 611, 2mW 
the faulty coil would be made good under minimum 3-5 mW typical multimode output 
warranty. with confocal mirror system. Type 612, 

Further details may be had on application 0.1 mW minimum, 0.2W typical single mode 
to R. H. Cunningham Pty. Ltd., 8 Bromham uniphase using collimated hemispheric mir- 
P-lace. Richmond, Vic., or 64 Alfred Street, ror system. With special mirrors up to 
Milson’s Point, N.S.W. (I.L.P) S 0.5mW multimode may be obtained. 


UNITED TRADE SALES 

PTY. LTD. 

MILLER 455 Khz PRE-WIRED 
I.F. STRIPS 

Comprises 2 i.f. stages, diode detector, 
55 db. gain, NPN silicon transistors, 
d, c, requirements 6v.2 niA., 1 lin x 
iin x ! in., $8.70 incl. tax. 

STAR SR550 DUAL CONVERSION 
AMATEUR BAND RX. 

160 mx-6 mx, product dectector xtal 
calibrator ANL. $240, incl. tax. 

STAR 700A TRIPLE CONVERSION 
SSB AMATEUR BAND RX 

80 metres—10 metres. 1st and 3rd 
conversion oscillator xtal locked. 85: 
l geared dial, selectivity: .5, 1.2, 2.5. 
4 kes internal 100 kc calibrator (xtal 
supplied). A REAL FB RX. $500, 
incl. tax. 

AVAILABLE SOON—ST700 
COMPANION SSB TRANSMITTER 
CAPACITORS MINIATURE 

600 v.w. assorted values. $2 per 100. 
RESISTORS 

f watt-1 watt assorted values. $2 
per 100. 

200H MULTIMETERS 

20,000 ohms p.v. d.c.; 10,000 ohms 
p.v. a.c.; d.c. volts 0-22,500v in 6 
ranges; ax. volts 0-l,000v in 5 ranges; 
d.c. current 0-250 mA in 3 ranges; 
resistance 0-6 megs., 2 ranges. Price 
$11.25, incl. tax. 

7-PIN PTFE SKIRTED VALVE 
SOCKETS 

Silver plated 50c c/w shield. 

9 PIN PTFE SKIRTED VALVE 
SOCKETS 

Silver plated 50 cents c/w shield 

TR1986—7 VHF A.M. 
TRANSCEIVER 

115-145 Mhz employs heterodyne 
exciter in TX TT15 PA, single xtal 
locks TX and RX on same frequency. 
In-built modulator supplied w/- 4.86 
Mhz xtal and conversion information 
$28. Circuit $1. 

LSG II SIGNAL GENERATOR. 
120 Kc—390 Me. 6 bands. 120 Kc— 
130 Mcs on fundamentals. Mod. freq. 
400 c/s and 1,000 c/s provision for 
xtal 1-5 Mcs. Price $29. 

SPECIALS FOR FEBRUARY 

• 815 Twin Beam Tetrodes. Brand 

new and boxed.$1.00 ea. 

• 416 B Gold Plated Planar Triodes. 
GM-47 mA/V. Ideal for 144 or 
432. Limited quantity. Only $4.00 
each. 

• Crystal Calibrators No. 10. Com¬ 
plete w/- 500 Khz .. .. $9.50 

• ARR2 VHF Receivers. Tunable 

234-258 Mcs. Contain 3 x 6AK5, 
7 x 9001, 1 x 12A6. Good con¬ 
dition .$5.00 ea. 

• Taylor TZ40 (DA 4!) Triodes. 
7.5v Heater. 165w Class C RF. 
175w Class B Modulator, $1.50 
each. 

FOR SURPLUS ELECTRONIC 
EQUIPMENT, SEE ADVERT. IN 
AMATEUR RADIO. 

UNITED TRADE SALES 

PTY. LTD. 

280 LONSDALE STREET, 
MELBOURNE. Phone 32-3815 

(opposite Myers) 
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Delco Radio's new DTS 413 and DTS 423 power transistors, are conservatively 
rated at 75 and 100 watts. Our standard TO-3 package assures low thermal 
resistance (junction to heat sink 1.0 C per watt) for cool power. The silicon 
element gives you high voltage protection, high frequency response and low 
saturation voltage. 

The price is low (less than 3c. a volt for sample quantities) for two reasons: 
special inter-digitated geometry of the devices and our unique 30* process 
for high yields. 

Now you can reduce current, the size of other components, and increase 
efficiency in high energy circuits. Vertical and horizontal TV outputs, for 
example. 

Your Delco Radio Semiconductor distributor has these two new power tran¬ 
sistors on his shelf. Call him today for data sheets, prices and delivery. 

‘Triple sequential diffusion 


RATINGS 

DTS 413 

DTS 423 

VOLTAGE 



VCEO 

400 V (Max) 

400 V (Max) 

VCE0 (Sus) 

325 V (Min) 

325 V (Min) 

Vce (Sat) 

0.8 (Max) 

0.8 (Max) 


0.3 (Typ) 

0.3 (Typ) 

CURRENT 



Ic (Cont) 

2.0A (Max) 

3.5A (Max) 

1C (Peak) 

5.0A (Max) 

10.0A (Max) 

IB (Cont) 

l.OA(Max) 

2.0A (Max) 

POWER 




75 W (Max) 

100 W (Max) 

FREQUENCY 

RESPONSE 




6 MC (Typ) 

5 MC (Typ) 


INDUSTRIAL AND DOMESTIC EQUIPMENT COMPANY 

(Division of General Motors-Holden’s Pty.Ltd.) 

Princes Highway, Dandenong, Victoria. Offices at Sydney, Brisbane, Adelaide 



AUTHORISED 

DISTRIBUTORS: 


New South Wales: Anodeon, 443 Concord Road, Rhodes, Sydney. Phone 310311 

Victoria: Anodeon, Astor House, 161-173 Sturt Street, South Melbourne. Phone 69 0300 

South Australia: Anodeon Sales Division, Astor House, 101 Flinders Street, Adelaide. Phone 23 4022 

o. 




The T R I M A X Ionisation Tester was 
developed as a means of testing insulation 
resistance and the onset of Ionisation at 
any voltage from 50-10,000 V.D.C. The 
testing is non destructive and the instru¬ 
ment itself is completely safe to the 
operator. Call our Sales Department for 
details on the TRIMAX Ionisation Tester. 


INSULATION 


WITH 
TRIMAX 
IONISATION TESTER 


METER RANGES 
0-1000/10000 Volts 
0-2/20/200Microamps 


NON-DESTRUCTIVE 
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Argon Ion Laser Type 615. This features 
demountable tube which allows the gas 
be readily replenished, thus overcoming 
le short-life problem usually associated 
ith this type of laser. Output power is 
5mW (plane polarised) minimum, all wave- 
;ngths, low transverse mode number. 

The company also manufactures a laser 
tonitor, Type 151, which enables users of 
le Bradley range of helium neon lasers to 
leasure accurately the output power. 

A technical brochure containing details of 
lis range of lasers can be obtained by 
siting on company letterhead to Ronald 
. T. Payne Pty. Ltd., 385-387 Bridge Road, 
Richmond, Victoria. 

ANDREW ANTENNAS PTY. LTD., 

diich was recently formed in Australia to 
market aerial equipment and RF transmis- 
ton lines made in U.S.A. by Andrew Cor¬ 
poration of Chicago, has announced the 
ppointment of Mr David R. L. Callow, 
J.E. (Mech.-Elec.) as manager of the new 
lompany. 

Mr Callow has wide experience in various 
ields of electronics and has woriced with 
he C.S.I.R.O. and other government depart¬ 
ments. 

Andrews equipment has been used 
hroughout Australia by the Postmaster- 
general’s Department, Department of Civil 
Aviation, electricity authorities and radio 
equipment manufacturers. 

GENERAL ELECTRIC COMPANY in 
U.S.A. is manufacturing a new low cost 
line of tunnel diodes. This TD700 line will 
include some which sell in U.S.A. for less 
than one dollar in large volume purchases. 
A TD700H line of tunnel diodes designed 
to operate at 125 degrees C. and to meet 
military specifications will also be available 
from GEC. 

GEC is represented in Australia by Aus¬ 
tralian General Electric, Pty. Ltd., Caltex 
House, 167 Kent Street, Sydney. 

JACOBY, MITCHELL AND CO. PTY. 
LTD. have advised that the price of of the 
Sony TA1120 stereo amplifier reviewed in 
our January, 1967, issue was inadvertently 
given as $400, whereas the correct price is 
$592 retail. They also ask us to point 
out that the Sony TA1080 stereo amplifier 
is available at $432 retail. Inquiries should 
be addressed to the company’s head office 
at 469-475 Kent Street, Sydney. 

J. H. REPRODUCERS PTY. LTD., 

suppliers of high quality audio equipment, 
has moved from its previous address in 
Malvern, Victoria to new larger premises 
located at 293 Huntingdale Road, Chad- 
stone, Victoria (telephone number 27-3066). 

BELLING and LEE (AUSTRALIA) PTY. 
LTD. has established a new division in New 
South Wales because of a big increase in 
demand for two-way radio installations. The 
new division is located in premises at 170 
Burwood Road, Burwood, and the manager 
is Mr Frank Welsh. 

The division will concentrate on the in¬ 
stallation of telecommunications aerials, 
with associated masts of free standing tow- 
ers. 

RUTHERFORD ELECTRONICS PTY. 
LTD. announce that Mr J. J. (Jack) Ruther¬ 
ford has left the Commonwealth Public 
Service to take up the position of Director 
and General Manager of the family busi¬ 
ness. The company was formed in July, 
1966, by Managing Director J. A. Ruther¬ 
ford to supply high quality products to the 
professional electronics industry and to users 
of professional equipment. 

ALLIED CAPACITORS PTY. LTD. now 

has available from stock a complete range 
of polystyrene precision fixed capacitors 
suitable for DC working voltage from 63V 
to 1,000V. Called Type TCS, the capacitors 
have low dissipation factor and high Q 
value. The company has provided the fol¬ 
lowing technical data.: 

Dielectric Absorption: better than 0.1 per 
cent. 

Capacitance stability: 0.5 per cent. 


BATTERY SAVER 



RCS RADIO PTY. LTD . announce 
the availability of their multi¬ 
purpose “battery saver" kit, No. 
657. Housed in a moulded plastic 
case measuring only 3Hn x 2±in x 
liin, the unit can be arranged to 
power most small transistorised 
equipment, including portable 
record players and tape recorders. 
Its small size will in many cases 
allow it to be placed conveniently 
inside the equipment battery com¬ 
partment. 

Maximum output voltage is 9V, 
while transformer tap changing and 
increasing the value of a resistor 
allows selection of output voltages 
down to 3V or even 1.5V. Thus the 
unit is well suited as the basis for 
an experimenter’s supply, and is 
also very suitable for powering 
microcircuit equipment. 

Price of the kit is quoted as 
$6.50 plus 10c postage. Inquiries 
should be directed to RCS Radio 
at 651 Forest Road, Bexley, N.S.W. 


Temperature co-efficient: minus 120 deg.C, 
plus and minus 30ppm/deg.C. 

Operating temperature: 1,000 hours con¬ 
tinuous minus 40 deg. C to plus 80 deg. C. 

Shielding: inner shield completely encased 
by the outer foil, which is indicated by a 
black line around the capacitor. 

Identification: stamped with capacitance 
value. 

Tolerance: stamped on the capacitor, ex¬ 
cept for smaller types, where standard col¬ 
our code is used. 

All leads are made from oxygen-free soft 
copper wire with 50/50 solder coating. 
Minimum lead length is 1.25in. 

A short form catalogue giving technical 
details and dimensions of the range of 
capacitors is available on request from the 
head office of the company at 752 Pittwater 
Road, Brookvale. N.S.W. 

EMERSON AND CUMING, INC., of 
Canton, Mass., U.S.A., has supplied infor¬ 
mation on the following products: 

The Eccosorb AN series of microwave 
absorbers is used as the base material to 
custom fabricate unusual shapes to the 
user’s specification for applications in trans¬ 
mission lines, radar aerials, and other micro- 
wave devices. Shapes which cannot be made 
from the standard flat sheets of Eccosorb 
AN are now available. A flexible, impervious 
surface coating can be applied to the part 
to provide protection against water, fuel, 
hydraulic fluid, etc. Eccosorb AN-73 at a 
thickness of 3/8in gives a 1 per cent power 
reflection at X-band frequencies and above. 
Eccosorb AN175 with a thickness of l/8in 



Learn what makes the 

tick! 


... with 
NEW MINI-MODEL 


“DIGITAL COMPUTER” 

Teaches Computer Fundamentals, Solves Real 
Problems, Adds, Subtracts, Multiplies, Comple¬ 
ments, Shifts, Carries, Memorises, Compares, 
Sequences . . . Does Everything (Mechanically) 
The Giant Electronic Brains Do. 

Easily Assembled Kit Includas 28-Page Manual 
Covering Operation, Computer Language (Binary 
System), Programming, Problems, PLUS Dozens 
More Exciting Experiments In The Big NEW 50- 
Page Detailed Programming Book . . . ALL for 
Only $12.95 post paid. 


Here’s educational fun 
and stimulation (or ail! 



Introduces Set Theory with a fresh and stimu¬ 
lating approach. Big 30 Game Kit makes 
Child's Play (and Parent's Play) out of the 
"new math”. Latest rage of the sage ago 
will challenge all who like brain-to-brain com¬ 
bat. Developed by Yale Professors and NOW 
available for only $8.75 Complete (Post Paid). 


"ON-SETS" 


Send 4c stump for free catalogue of other 
WFF’N-PROOF famous games for thinkers 
. . . the Sew Dimension in Educational 
Games. 


ONE-WAY 

MIRRORS 

— See Without 
Being Seen! 

Amazing new half-alu- 
minised film is ready 
to use. Can be cut 
to any size or shape. 
Scores of uses in 
Crime Prevention, Nat¬ 
ure study. Science, 
Photography, Property 
Protection. Two sizes, 
complete with direc¬ 
tions and suggestions. 
IO'/jin x I8in at $3.75 
and big 21 in x 36in at 
$7.95 post paid. 


Send cheque/M 


100s MORE 

Fascin a t i n g, 
modern Science, 
Math, Astro, 
Photo and 
Hobby Items in 
our GIANT 146 
PAGE CATA¬ 
LOGUE. Free 
with every or¬ 
der. For cata¬ 
logue only send 
20c to cover 
mail costs. 


.-Order to :— 


MODERN SCIENCE SUPPLIES 


Dept. E2.67, Box 3702, G.P.O., Sydney. 
Or 85 William St., Sydney. Telephone 31-3922 
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Milliard 
MINI SPEAKER 
UNITS 

$27.00 (£13/10/-) 

Playmaster Speaker Units 

$35.00 (£17/10/-) 
A.W.A. Speaker Units 

$49.50 (£24/15/-) 

PLAYMASTER 
No. 106 Stereo ia* 

Amplifier Tuner 

Built and tested, $114.50. (£57/5/-) 
De Luxe with Timber Cabinet, $129.50 
(£64/15/) 




Palace 8*Watt 
Stereo Amplifier 

• Output Power: S Watts, 4 Watts per 
channel. •Frequency Response: 60 
to 15,000 cps ± ldb. • Sensitivity: 

Phono (Crystal) lOOmV 250K ohm 
Tuner lOOmV, # Dimensions: 9ftn s 
6*in x 3ln. • Weight: 5.11b. Price 
$32.50. 

TRANSISTORS AND DIODES AT SPECIAL PRICES 

ecioa , 1 »o? afiVs isc ocli 7 tec aciIt ji # oo ocIS 1 

■CIO* fl.se AF 1 If 90 c OC 4 S 90 c AC 1 S 2 tl.OS AA 119 

ALSO QOMPONINTS, TAPE, FILM, ETC. LISTS AVAILABLE. 
SEND STAMPED ADDRESSED ENVELOPE FOR DETAILS 
Please specify section In which you are Interested. 


TRANSISTOR MODULES 

Unit 1. Model 10/ 
20 Amplifier 10 
Watt into 1.5 Ohms 
20-20 kc/s 12V 
Suppl. $15.00. 
£7/10/ plus Tax. 
3 Watt £4/10/ 
($9.00), plus Tax. 
Unit 13. 10 Watt RMS Continuous 15 
Ohms, 40V Supply, £10/10/, $21.00. 
Also 35W, 50W, 75W RMS Amplifiers, 
8 Ohms. From £22, $44.00, plus Tax. 




Unit 10A. Transistorised Tuners— 
Bandwidth, 8 kc/c. With Power Supply. 
£11/10/ ($23.00), plus Tax. 

With RF stage, £16/10/ ($33.00). 

TAPE RECORDER KITS 

UNIT 14, TAPE PRE-AMPLIFIER 
Unit 15. 60 kc/s, Push/pull Transistoris¬ 
ed Bias Oscillator Module, £8 ($16.00) 
plus Tax. 

Unit 16. Transistor Tape Recording 
Amplifier Module. Used with Unit 14. 
Also 12 volt Transistorised P.A. Am¬ 
plifiers from 3 watt to 50 watt. £4/15/ 
$9.50 plus Tax. 


92.se 

esc 

20 c 



SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOW! 


How would you like to make a 2-tran¬ 
sistor Radio, an Intercom Unit, a Burg¬ 
lar Alarm, Electronic Thermometer, 
Stereo Headphone Amplifier, Short 
Wave Radio, Electric Fence or any one 
of 60 exciting, easy-to-build projects? 

IT’S EASY THE S.E.W. KIT WAY 
*No technical background needed, just 
screwdriver, pliers and soldering iron. 
* All kits transistorised. 

IDEAL FOR BEGINNERS 
OF ALL AGES 

Kits use special printed Circuit Boards. 


NEW 

RELEASE 

6 Transistor Rad¬ 
io Kit, complete 
to last details. 
IncL Instruction 
manual. 

£8/10/ 
$17.00 
ind. tax. 



S. E. WILLIS TRADING CO. 3> mmm rd, omhwu, m. vk. mm 


CUSTOM BUILT 

A PHRASE THAT MEANS EQUIPMENT 
SPECIALLY TAILORED TO YOUR NEEDS 
WHETHER IT IS A CONSOLE IN TIMBER 
OR SHEETMETAL OR A BRACKET TO 
HOLD A COMPONENT. 



WE ARE SPECIALISTS IN CLOSE TOLERANCE WORK 
FOR THE COMMUNICATIONS INDUSTRY IN LIGHT ENGINEERING 
SHEETMETAL TIMBER OR PLASTICS 
IF YOUR PROBLEM INVOLVES ONE OR MORE OF THESE FIELDS 
IT WILL PAY YOU TO SEE US 
WE COULD HAVE THE ANSWER 


BULLA ROAD, 
AIRPORT WEST, VIC. 


SCEL Pty. Ltd. 

A DIVISION OF SCOPE LABORATORIES 


BOX 63 NIDDRIE 
TEL. 379-7743 
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lives 1 per cent power reflection at S-band 
nd above. 

Eccobond 24 is a two-part general pur¬ 
pose, low viscosity, clear epoxy adhesive 
hat will cure at room temperature. It has 
outstanding adhesion to a wide variety of 
ubstrates. It is particularly recommended 
or joining transparent materials, such as 
'lass, where the clarity of the substrate is 
lot affected by the adhesive. Because it 
;ontains no solvent, it is also useful for 
oining two impervious adherends. It has 
oeen used successfully for bonding most 
netals and ceramics, as well as many plas¬ 
tics. 

Stycast 1090 is a lightweight casting and 
encapsulating resin particularly well suited 
for space applications. Cured specific 
gravities of 0.85 are realised in contrast to 

I. 25 for an unfilled epoxy, and appreciably 
higher for conventional filled systems. It 
also provides outstanding protection against 
mechanical shock, having protected trans¬ 
mitters at up to 50,000 G’s. Stycast 1090 
has been exposed for 100 hours to 250 
degrees F at a pressure of 1 micro-torr 
with a weight loss of 0.3 to 0.4 per cent. 

Further details of these products can be 
obtained from the Australian agents, Wm. 

J. McLellan and Co. Pty. Ltd., The Cres¬ 
cent, Kingsgrove, N.S.W. 

AMALGAMATED WIRELESS VALVE 
COMPANY PTY. LTD. has advised that 
because the E.E.V. range of vacuum capa¬ 
citors has grown steadily to embrace a wide 
variety of types it has become necessary to 
adopt a type numbering system whioh will 
contain, inherently, information about the 
capacitors. A new numbering system has 
therefore been devised, and the company 
has published a list giving the new numbers 
with the old numbers quoted for reference. 
For the time being, data sheets will bear 
both the old and new type numbers, for 
the convenience of customers wishing to 
re-order using the old numbers. 

A copy of the list of the revised numbers 
can be had on request to the company’s 
head office at 348 Victoria Road, Rydal- 
mere (postal adress Private Mail Bag, Er- 
mington, N.S.W.). 

STANDARD TELEPHONES AND 
CABLES PTY. LTD. has stocks of the 


the new range of ITT EM 400 series 
silicon power diodes. These are miniatur¬ 
ised double diffused junction diodes with 
peak inverse voltages up to 1000V and re¬ 
verse current at rated voltage of lOuV at 
25 deg. C. They feature an all-insulated 
case, uniform forward and reverse char¬ 
acteristics and wide operational tempera¬ 
ture range. 

Other operational data are: 


Average rectified current: at 25 deg. C, 
0.8A; at 85 deg. C, 0.5A. Forward voltage 



drop at 0.8A DC at 25 deg. C: 1.1V. 
Full cycle average reverse current at 
rated P.I.V. at 85 deg. C: 200uA. Half 
cycle surge current at 60Hz: 50A. Oper¬ 
ating and storage temperature range: 
minus 55 deg, to plus 135 deg. C. 

Further details and technical literature 
can be obtained from Standard Telephones 
and Cables Pty. Ltd., Moorebank Avenue, 
Liverpool, N.S.W. 

The Space-Maid Division of BURDETT 
RUMBLE PTY. LTD., of 90 Gow Street, 
Padstow, N.S.W., have introduced two new 
record storage units. 

A combination storage unit has rubber 
stops on its upper shelf to hold a number 
of records firmly. The lower shelf will ac¬ 
commodate further LPs, 45s, and even old 
78s. The dimensions are 2lin x 12in x 21 in 
high and weight is 81b. The retail price will 
be about $7. 

The second unit is a multi-purpose stor¬ 
age able to hold up to 300 LPs in twelve 
separate compartments. The top is large 
enough to accommodate a large portable 
record player. It measures 27in x 14in x 
33in high, and weighs 171b. The retail price 
will be about $18. □ 


MIXER ... continued from page 69 


nominal sensitivities, for a 250mV mixer 
output, are: microphone input 2mV, 
pickup input 60mV. 

The metalwork and hardware is basic¬ 
ally the siame as that of the original 
mixer unit. As may be seen from the 
inside photographs the unit is compactly 
built into the 6±in x 4iin x 2in metal 
box which has been used previously for 
a number of projects. The box has a 
“biscuit-tin lid” front panel. 

The four gain control potentiometers 
are mounted in a row along the front 
panel, and the only other item on the 
panel is an “on-off” slide switch. The 
long side of the case furthest from the 
controls is used to mount the four input 
connectors and for the output cable 
entry. Four rubber feet complete the 
unit. 

The pickup and mixing circuitry is 
wired on two strips of miniature resistor 
panels each 10 lugs long. Each section 
may be wired and individually mounted, 
and the interconnections completed after 
mounting. The small 9 volt battery is 
mounted under the cable entry by a 
small bracket bent from scrap alumin¬ 
ium; a small “C” clamp made of the 
same material is used to retain the signal 
output cable. 

Construction of the mixer unit should 
be a relatively straightforward task even 
for beginners, as we have provided a 


complete wiring diagram. Using this in 
conjunction with the photographs there 
should be no difficulty in producing a 
close copy of the prototype and obtaining 
similar performance. 

The suggested order of assembly is as 
follows: After preparing the metalwork, 
wire the preamplifier components on the 
printed board and the pickup/mixer 
components on the two miniature resis¬ 
tor panels. Then mount the printed 
board in the case by means of 1-fiin 
Whitworth, screws, using nuts to space 
the board from the bottom of the case. 
Note that two of the printed board 
mounting screws are used to fasten the 
rubber feet to the case. 

The two miniature resistor panels may 
now be mounted in the case using 1-8 
Whitworth screws with additional nuts 
to space the panels about £in from the 
case bottom. Having fitted the wiring 
boards, the signal connectors may now 
be inserted, together with the battery 
and output cable. 

With the mechanical assembly com¬ 
plete it is a simple matter to complete 
the interconnections between the wiring 
boards, input connectors, and the front 
panel controls. The interconnections are 
straightforward and if the wiring dia¬ 
gram is followed carefully they should 
present no difficulty. D 
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20,000 ohms per volt 
Diode protected 
Famous "University" 

Full range multimeter 
Full size 4 3/16" x 6" 

INCLUDING TEST LEADS 
PRICE 

$16.31 

INC. TAX 

Packing and freight $1.00 


UNIVERSITY GRAHAM 

INSTRUMENTS PTY. LTD. 


106 Belmore Rd. Riverwood. N.S.W. 


Available through all wholesale & Retail outlets. 

REPRESENTATIVES: 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Straat, Parth, W.A. 

S.A.: Georg# Procttr, 

52 Gawlar Placa, Adelaida, 
S.A. 

VIC.: Eastern Instrument Ser¬ 
vices Pty. Ltd., 

38 Milton Parade, Malvern, 
SE4. 


QLD : Keith Percy l Co. Pty. 
Ltd., 

Box 1478V, G.P.O., Brisbane, 
Qld. 

TAS.: W. P. Martin and Com* 
pany, 

188 Collins Street, Hobart, 
and 134 Cambridge Street, 
Launceston. 





UitiveffW 


Model MBA4 





Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney. Tel. 29 4563, 29 4564 

Australia’s Greatest Hi-Fi Centre 


unnomeur 


Regarded as the finest ceramic stereo cart¬ 
ridge produced anywhere in the world, the 
Connoisseur SCU-1 will load any normal 
amplifier or tape recorder. Tip mass is 1 
milligram, vertical compliance X x 10-6 
cms-dyne, lateral compliance 12 x 10-6 cms/ 
dyne. Sound qualities are exceptional—and 
include a pleasant musical transparency. Ask 
lor copies of reviews in the A QA 

‘Gramophone” and “Records 3|U*wV 
and Recording”. Kneel price . ^ 


CONNOISSEUR “CRAFTSMAN 111” 

three-speed turntable 

Perfection in a precision 3 speed transcription 
turntable is the only way to describe the 
Craftsman III. Fitted with a 12” non- 
ferrous lathe turned turntable and a hys¬ 
teresis synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of H c /o 
may be made. See the reviews in 
‘Gramophone” and “Hi-Fi 
News” Kneel price . 


ai lativ'ii ui o /ci 

$67.50 


CONNOISSEUR “CRAFTSMAN II” 
TWO-SPEED TURNTABLE 

Two fixed speeds and a full 12" lathe turned 
non-ferrous turntable are special features of 
this popular Connoisseur transcription unit. 
A dynamically balanced hysteresis synchronous 
motor is incorporated — wow ^ — 
is 0.15%, flutter 0.1% and the 
price is only . ..... . 


Will UIIUU.’) 

$49 


CONNOISSEUR “CLASSIC" 
TWO-SPEED TURNTABLE 


Incorporating two slow speed synchronous 
motors, the Classic features a lathe turned 
aluminium turntable. Speeds are 45 and 
33-1 3 r.p.m. Spindles are high quality carbon 
steel, mirror finished — and soft ^ — — — 

rubber wheels disengage when 
not in use. Kneel price 


L|uum r tun'wii 

$33.50 


CONNOISSEUR PICK-UP ARM 
MODEL SAU-1 

This new arm has been favourably reviewed 
overseas . . . ask any Kneel Stereo Centre 

for copies of the reviews in “Hi-Fi News”, 
etc. Hearings are silicone grease damped and 
are single point pivot type . . . and an 
automatic raising /lowering device is fitted 
as standard equipment. Height is adjustable, 
the arm is easily mounted by means of a i" 
diameter hole. Stylus force is adjusted by a 
set of precision weights . . . the counter¬ 
weight is offset for dynamic balancing. Finish 
is polished nickel chrome and 
unbreakable black nylon plastic. 

Kneel price .. .. 


Aiiviug;. i iiiian 

$18.50 


The Connoisseur SAU-1 tone arm was re¬ 
cently awarded the coveted U.K. Design 
Centre “Seal of Approval”! 


CONNOISSEUR STEREO 
CARTRIDGE MODEL SCU-1 
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AMATEUR BAND NEWS AND NOTES 


International Amateur Radio Club 

Amateurs everywhere take pride in the fact that theirs is a 
true international hobby, even though most amateur organi¬ 
sations work mainly within their own country. One organisa¬ 
tion, however, which is as truly international as the hobby 
itself, is the International Amateur Radio Club. Its activities 
could do much to assist amateur radio at an international 

level. 

By Pierce Healy, VK2APQ* 

PROPAGATION RESEARCH 


erties of the ionosphere are closely related 
to solar activity, and observations of sun¬ 
spots and predictions of relative sunspot 
numbers became an important part of iono¬ 
spheric studies. Around 194S, the results of 
ionospheric observations enabled scientists 
to proceed to a first attempt at ionospheric 
mapping. 

“However, as the number of ionospheric 
sounding stations was insufficient, the 
assumption was made of the analogous 
behaviour of the ionosphere in different geo¬ 
magnetical zones. Ionospheric maps of that 
time were drawn up separately for the E 
(east), I (intermediate) and W (west) zones. 
Unfortunately this led to discontinuities, 
especially in the neighbourhood of zonal 
borders. 

Membership of the International Amateur PROPAGATION RESEARCH “A new and important contribution to 

Radio Club, located in Geneva, Switzer- One very worthy activity sponsored by our knowledge of the ionospheric situation 
land, is open to licensed radio amateurs the I.A.R.C. is the use of amateur radio throughout the world was made during the 
throughout the world, the membership fee observations for propagation research. International Geophysical Year, when the 
being equivalent to $5 (U.S.). In Newsletter No. 6 from the I.A.R.C., number of stations and the quantity of ob- 

The club was initially formed by amateurs Dr Miroslav Joachim, OK1WI, president of servations made by them increased. This 
attached professionally to the various admin- the I.A.R.C., published ( an article which enabled ionospheric maps of a ne w ty pe to 
istrative offices of the International Tele- will serve as an introduction to those amat- be prepared, the . so-called UT-maps, 
communication Union. eurs who may wish to participate in this showing the lonosphenc situation throughout 

Amateurs visiting or passing through research. the world for a specific hour of Universal 

Geneva are welcome to visit the club and “Since the beginning of the era of high Al jjje (viMi . . 

operate the official club station, 4U1ITU. frequency communications, in 1923, many Nevertheless, as the result of ionospheric 
In a letter to members, totalling about efforts have been concentrated on tonospher- 
1,000, in 85 different countries, including « Propagation research. When regular .ono- Weyejtaterprtattonby wtotw lOTOS p henc 

Australia, the president, Miroslav. Joachim, jftg ^^atm^by^sounde^s^d ^^SSSU % 8*th£°S£r jSSJ 

a new possibility was added to the empiri- prepared on the basis of the same iono- 
cal method of observation used prior to spheric observation material, 
that time. “In 1960, the introduction of computer 

“It was soon discovered that the prop- techniques led to the numerical ionospheric 


OK1WI, expressed the aims of the club in 
these words: 

“I again wish to state emphatically and 
clearly that we have always opposed any 
attempt to compete with national organisa¬ 
tions or the International Amateur Radio 
Union. The club is not an instrument to 
perform duties which are incumbent upon 
those institutions. We see our aims in doing 
something for our hobby which can be done 
more easily by us than by the I.A.R.U. 
We are at a somewhat different level, but 
have exactly the same feeling for the devel¬ 
opment of amateur radio as all national 
associations and their co-ordinating bodies 
have. 

“The many contacts we have with tele¬ 
communication experts and delegates from 
nearly all countries of the world have 
proven to be very useful. We all must 
devote a certain part of our activities to 
convincing those people who make laws 
that amateur radio is not just a toy of 
well-situated individuals but a service (as 
written in the radio regulations of the 
I.T.U.). 

“We must make competent people famil¬ 
iar with the importance of amateur radio 
in the fostering of international understand¬ 
ing, the creation of substantial pools of 
skilled technicians and operators on their 
own inhative, in communicating between 
all parts of the world at any time, in cases 
of national disasters, in all kind of distress 
service in individual cases, and in many 
other facts. 

“One of our aims is, of course, to keep 
the famous 4U1ITU station running, for 
the benefit of the hundreds of thousands 
of amateurs who want to contact the 
station. Here considerable assistance is 
given us by the many visitors coming to 
the club’s headquarters.” 

Applications for membership should be 
sent to: International Amateur Radio Club, 
P.O. Box 6, CH-1211 Geneva 20, Switzer¬ 
land. 


"News end note* of Divisional and Club 
activities submitted for inclusion in 
thaso columns should bo forwarded 
direct to Pierce Healy, 69 Taylor $t. # 
Banks town, N.S.W. 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY-STABILITY-ACTIVITY-OUTPUT 


*!S5p 

“@S 


All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7G, HCI8U, ETC. 
TOLERANCES: 0015%, .002%, 
.003%, .005% ETC. 

Consult us for Crystals for any mobile Radio. 
Prlcas dapand on tolaranca end fraquancy required. 

DISCOUNT FOR QUANTITY ORDERS 


Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA* AND NEW ZEALAND—MESSRS. CARREL & CARREL, 

BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) 
LTD., 894 Hay Street, 
PERTH. 

MESSRS. A. E. HAROLD 
PTY. LTD., 123-125 
Charlotte Street, BRISBANE 


MESSRS. UNITED 
DISTRIBUTORS PTY. 
LTD., 175 Phillip Street, 
SYDNEY. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


MESSRS. LAWRENCE & 
HANSON ELECTRICAL 
(VIC.) PTY. LTD., 

34 Brisbane Street, 
HOBART, and 
29 St. John Street, 
LAUNCESTON, 
TASMANIA. 


546-5076 
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Some items from our tomprehensive 

STOCK TRANSFORMER 

RANGE 



TRANSFORMERS for use with BRIDGE TYPE 
CONTACT COOLED SELENIUM RECTIFIERS 

The use of a Bridge type Transformer together with a contact 
cooled rectifier and filter capacitor produces a very compact 
low cost power supply. 

VERSATILE NEW RANGE FILAMENT and LOW VOLTAGE 
POWER SUPPLY TRANSFORMERS 

Includes Universal Filament Transformer, T.V. Picture Tube 
Boosters, Battery Charger and Transistor Power Supply Trans¬ 
formers. 

TRANSFORMERS for LOW VOLTAGE SOLDERING 
IRONS 

includes a new Transformer suitable for 3.3 volt soldering irons. 
(Scope, Birko, etc.) 

TYPE PT 5577 • Improved performance • Low Temperature 

rise ♦ Reduced size • 25% Weight Reduction 

TRANSFORMERS SUITABLE FOR TRANSISTOR 
APPLICATIONS 

• Driver, Output, and Modulation Transformers 

• Power Transformers for Transistor DC-DC Converters 

• Thyristor (SCR Trigger Transformer) for circuits similar to 
those described in “Miniwatt Digest" April, ’64. 


For full details on any of the above Transformers see your nearest AAR Stockist! 


f A & R TRANSFORMERS 

• 46 lexton Road. Box Hill, Victoria. Box H.II PO Box 1/0 Phone 89 0738 


MODEL EC 10 550 kc/s to 30 Mc/s TRANSISTORISED 

The Eddystone Model "EC 10" is a fully transistorised communications receiver of reason¬ 
ably small size and giving an excellent performance over the range 550 kc/s to 30 Mc/s, 
covered in five bands and without any break. The receiver accepts CW and AM signals 
and, although not designed specifically for reception of SSB, it operates well in this mode 
also. Power is derived from dry cells housed in o box within the cabinet and easily changed 
when required. A speaker is fitted and the receiver is self contained other than for an 
aerial, the input connections allowing the use of different types, including a short rod or 
whip. 

Frequency Coverage 

Range 1 >18.0 Mc/s to 30.0 Mc/s—Range 2-8.5 Mc/s to 18.0 Mc/s—Range 3-3.5 Mc/s 
to 8.5 Mc/s — Range 4-1.5 Me/s to 3.5 Mc/s — Range 5-550 kc/s to 1500 kc/s 

A brochure is available upon request. Now available ex stock. 

Price: $191.98 plus sales tax $48.00 

VIC: SOS Collin* St., Melbourne. — 61-2464. * 

N.S.W.: 64 Alfred St., Milton's Point—929-8066. 

QLD.: L. E. Boughen ft Co., 9S Control Avo., Sherwood—79-2207. 
W.A.: H. J. McQuillen Pty. Ltd., 1017 Wellington St., Perth—21-8911. 


AUSTRALIAN AGENTS 

^ (f PTV. LTD. 


PTV. LTD- 


EDDYSTONE 
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mapping (based on Fourier analysis of perio¬ 
dical variations of the characteristics of the 
ionosphere). By approximately the same date, 
satellite-borne sounding equipment added 
a new type of ionogram to our knowledge 
of the ionosphere — the top-side iono¬ 
gram. 

“An Atlas of Ionospheric Characteristics 
is now in the course of publication by the 
International Radio Consultative Committee 
(C.C.I.R.). It is envisaged that in 1967 all 
concerned will have at their disposal an 
atlas in the form of geopraphical maps, as 
well as in the form of computer cards. 

“Together with the development of map¬ 
ping methods, research was directed to a 
better understanding of the correlation be¬ 
tween solar activity and the characteristics 
of the ionosphere. In addition to the tradi¬ 
tional sunspot number R12 (twelve month 
running average of R), new ionospheric 

Code for CPR (Contributi 


“All those interested can obtain further 
details of this competition from: 

The I.A.R.C., 

P.O. Box 6, 

1211 Geneva 20, 

Switzerland. 

“To give an idea of the world division 
into the 75 zones, as defined by the Radio 
Regulations, a map has been drawn, on 
which the world is divided into 90 
geographical zones, 75 of them being 
officially defined by the Radio Regulations. 
The remaining 15 were tentatively added 
by the I.A.R.C., to allow for reporting 
from any point of the globe. As they are 
only tentative, they must be used for the 
CPR competition only and their numbers 
are to be always indicated in parenthesis. 

“Together with the concept of the use 
of amateur radio observations for propaga¬ 
tions research, the I.A.R.C. has proposed 

>n to Propagation Research) 
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indices were introduced, such as the Greek 
letter “phi” (electromagnetic fiux of solar 
energy on a frequency of about 3GHz) and 
IF2 (ionospheric index based on observations 
in nine ionospheric observatories throughout 
the world). Quite recently, a new ionospheric 
index was proposed, in the form of plane¬ 
tary monthly average of foF2. 

“Taking all these facts into account, it 
would seem to be bringing coals to New¬ 
castle to organise an amateur attempt at 
propagation research. While, on one hand, 
the ionospheric situation throughout the 
world can now be easily predicted, on the 
other hand, the mechanism of propagation 
through the ionosphere is not exactly known 
at the present time. 

“Factors such as the behaviour of radio 
waves when passing the equatorial or auro¬ 
ral zone, propagation along ionisation ducts 
aligned with the earth’s magnetic fields, 
various sorts of ionospheric - scatter propa¬ 
gation, etc., cannot be taken into account 
for prediction, without a considerable 
amount of experimental material in their 
support. 

“Observations based on operational data 
furnished by professional stations are not 
very useful for this purpose, as the frequen¬ 
cies selected by professional services are 
based on existing prediction methods and 
such services, obviously, are not interested 
in experimenting, but in the fluent trans¬ 
mission of messages. 

“Two types of services can furnish data 
for the study of the mechanism of ionos¬ 
pheric propagation, namely: 

1. the monitoring service; 

2. the amateur service. 

“Bearing in mind that the amateur service 
is perhaps the most widespread radio service 
in the world, comprising hundreds of thous¬ 
ands of enthusiastic operators, watching the 
allocated frequency bands at all times of 
the day and night, and further bearing in 
mind that radio amateur observations are 
available for years even as far back as about 
1923 and are normally not based on any 
prediction method the International 
Amateur Radio Club in Geneva had the 
idea of founding in 1963 the CPR Award 
(Contribution to Propagation Research). 

“The motive of this award is to ask the 
world’s radio amateur community to 
furnish the results of their operations with¬ 
in different zones, as defined in the I.T.U. 
Radio Regulations. These data will then 
be processed in a computer, so as to 
establish histograms of amateur radio propa¬ 
gation observations, for different frequency 
bands, different months of the year and 
different levels of solar activity, 

“The I.A.R.C. has now awarded more 
than 100 diplomas to amateurs throughout 
the world, and received some 90,000 opera¬ 
tional data, of which more than 10,000 have 
already been processed, so far manually. 


a unified type of reporting on amateur 
radio operations on the bottom of QSL 
cards, as shown. The idea is that the report 
should be formulated in such a way that 
the radio amateur using it for presenting 
CPR results, can directly employ the in¬ 
formation contained in the QSL card 
obtained from his QSO partner. The read¬ 
ings of the CPR log are therefore different 
from the headings of this unified QSL 
report. 

“The I.A.R.C. will be glad to furnish 
CPR-log sheets, and a list of countries 
belonging to the various zones, upon re¬ 
quest. It is hoped that with the aid of the 
world’s amateur radio community, this CPR 
competition will result in many new 
observations toward propagation research.” 

AMATEUR HALL OF FAME 

Following the finalisation of plans origi¬ 
nally formulated at the beginning of 1966, 
the International Amateur Radio Club 
announces that it is to be the head¬ 
quarters for the display of the International 
Amateur Hall of Fame award. 

The Hall of Fame is being organised to 
provide permanent recognition of individual 
contributions made by amateurs around 
the world to the advancement of Amateur 
Radio. 

Each year five amateurs will be honoured 
by having their names and calls inscribed 
on a plaque to be kept on display at the 
I.A.R.C. Each of the five amateurs will 
receive a replica of the plaque. 

The five amateurs will be selected from 
nominees submitted by fellow amateurs 
from all parts of the world to a board of 
distinguished judges, themselves known 
internationally to the amateur fraternity. 

Nominations will be called for in the 
following fields of activity: 

(a) Advancement in electronic tech¬ 
niques and equipments. 

(b) Traffic and DX activity. 

(c) Achievements in exotic phases of 
amateur radio., e.g., Moonbounce, 
Oscar, space probes. 

(d) Emergency and disaster communica¬ 
tions. 

(e) Development of amateur radio. 

Nominees may be any man or woman 

holding a radio amateur’s licence issued 
by a recognised authority in a member 
country of the International Telecommuni¬ 
cations Union. 

As a public service, the Hallicfafters 
Company will provide the plaque and will 
donate advertising space for the announce¬ 
ments during the program. 

Amateurs everywhere are invited to join 
in honouring those amateurs who have 
made significant contributions to the art 
in their respective fields by submitting their 
names, callsigns and a brief outline of 
accomplishments to:— 


Dorothy Strauber, K2MGE, 
Secretary, 

International Amateur Radio Hall of Fame, 
12 Elm Street, 

Lynbrook, New York 11563, 

U.S.A. 

A USE FOR THE STATION LOG 

Willi Menzel, HB9AAB, Scientific Ad¬ 
viser of the I.A.R.C. has drawn up what 
he calls an “advanced draft proposal” on 
what to do with amateur station logs. 

The proposal is centered on the informa¬ 
tion to be recorded for the CPR award 
and the fact that, in all countries where 
radio amateur licences have been granted, 
the authorities require that a log book 
be kept of all radio contacts established by 
the station concerned. 

The points put forward for consideration 
and discussion are summarised as follows: 

1. All amateur societies agree to a uni¬ 
form log-book, possibly along the lines of 
the form for application of CPR award, or 
in any other uniform listing of the charact¬ 
eristics of a radio contact. Hie book to 
contain a carbon copy page to each page, 
which is pulled out and sent to the QSL 
bureau. 

2. The QSL bureaus collect the carbon 
copies and send them regularly to a central 
agency for processing. 

3. The central agency for processing the 
log sheets can either be an institution 
which grants the amateurs of the world 
free of charge the necessary punching 
capacities and electronic computer time; or 
it could be an institution run entirely on 
behalf of radio amateurs, if it will be 
possible to obtain from various organisa¬ 
tions the necessary funds. 

4. The central agency publishes monthly 
the results of statistical evaluation of the 
individual reports, possibly according to 
various different aspects: 

— as information about propagation (in 
respect to time, geographical position, fre- 

WIRELESS INSTITUTE Of AUSTRALIA 
' VICTORIAN DIVISION 

A. O. C. P. CLASS 

A new Theory class, to be held on 
Tuesdays from 8-10 p.m., will com¬ 
mence on the 21st February, 1967. 

Persons desirous of being enrolled 
should communicate with:— 

Secretary, W.I.A., Victorian Divi¬ 
sion, P.O. Box 36, East Melbourne. 

Phone 41-353S 


GET YOUR 
HAM LICENCE 

Classes for the year 1967 will 
start on 14th February, 1967, to 
cover all phases of the Ham 
Licence. 

Correspondence Courses are 
available through the year. 

All inquiries to the Course 
Supervisor, 

W.I.A. 14 Atcheson St., 
Crows Nc«t, N.S.W. 
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Deliveries have only 
just started but 
the word is 

getting around. The new 



MIRACORD 50H 


fulfils every promise of 
being the finest automatic 
turntable ever produced 



ELAC MIRACORD 50H—a 

transcription turntable of 
the luxury class with versa¬ 
tile operating facilities, 
tracking control, anti-skat¬ 
ing device and automatic 
changer mechanism. Price 
complete $148 


£ Four-speed turntable driven by synchronous hys¬ 
teresis motor (Papst outer rotor) giving absolute 
speed accuracy. 

Universally balanced, high-precision tone arm with 
tracking control and anti-skating device for even 
tracking of record groove flanks. 

No records project over edge of massive 12" turn¬ 
table of non-magnetic zinc casting. 

Record speed setting indicated in illuminated window 
with push-button control for luxury operating 
convenience. 

% Special feature —the cueing device, an important aid 
which no record lover should be without. 


RCA OF AUSTRALIA PTY. LTD. 

An associate Company of the Radio Corporation of America 

SYDNEY: 219 Elizabeth Street 
MELBOURNE: 2 Stephenson Street, Richmond 
BRISBANE: 173 Ann Street 
ADELAIDE: 99 Currie Street 
PERTH: 280 Stirling Street 
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If you'd like to know more, fill in the 
I coupon and we'll mail you, without charge, 

■ complete details of the Elac Miracord 50H, I 
and a list of authorised dealers 


Name 


Address 


Return to your nearest RCA distributor 
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RCA.11X.FPM 
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quency bands; signal strengths, etc.) 

— as information about the “density” 
of coverage (perhaps in respect to hours of 
the day) of various regions of the world. 

— as information about the various 
circuits operated world-wide. 

— as individual lists of participants in 
various contests (if processing facilities al¬ 
low so.) 


5. The central agency, if not sponsored 
by any institution or enterprise, could be 
run by either the I.A.R.U. or by the 
I.A.R.C. or both organisations, with the 
help of experts all over the world. The 
funds would have to be found on a long¬ 
term basis. 

6. The results of the work of the central 
agency would be printed monthly, pre- 


This map, issued by the Interna¬ 
tional Amateur Radio Club , shows 
the 90 geographical zones to be 
used to compose reports for the 
Contribution to Propagation Re¬ 
search competition. Of the zones, 
75 are as defined by the l.T.U. 
the remainder have been tentatively 
added by the A.l.R.C. 
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High Compliance tweeters 




High Compliance wide range speakers 


ZEPHYR PRODUCTS PTY.LTD. 

70 batesford road, chadstone, victoria 


High Compliance woofers 


FW-162 


Double-cone speakers 


PW-65A 

Size : 160 mm (6 *2 in.) 

♦Impedance : 8 ft 

Resonant Frequency (U : 70-100 c/s 
Frequency Range: f„— 15,000c's 
Sensitivity : 97 dB 
Power: 6 W max., 5 W nom. 

Dimensions: 164.9 ^mm, 86.2 mm depth 
Magnet Weight: 77 6 g (2.73 oz) 

Weight: 476g (1^ lbs) 

Price $6.60. 

Plus Sales Tax $1.35. 


♦at 400 c s; +at 3,000c/s 


(SOLE AGENT) 


FT-502 


SPECIFICATIONS- 
Size : 50 mm (2 in.) 

+ lmpedance 8 or 16 O 
Frequency Range . 2,000 — 20,000 c s 
Sensitivity 100 dB 
Power . 30W max.. 8 W nom. 

Dimensions; 82x82 mm. 29 mm depth 
Magnet Weight . 193 g (6.81 oz), Ceramic 
Weight : 615 g (1^ lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


SPECIFICATIONS 
Size : 160 mm ( 6>2 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) : 40-50 c s 
Frequency Range : f„-2,000 c s 
Sensitivity . 97 dB 
Power: 30 W max., 10 W nom. 

Dimensions : 166 x 166 mm 
81.6 mm depth 

Magnet Weight: 500 g (1/4 lbs), Ceramic 
Weight : 1,660 g (3% lbs) 

Price $12.00. 

Plus Sales Tax $2.S0. 


FW-202 


SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ): 30—40 c/s 
Frequency Range: f 0 —2,000c/s 
Sensitivity : 98 dB 
Power: 45W max., 15W nom. 

Dimensions : 208 x 208 mm 
90.8 mm depth 

Magnet Weight: 830 g (1% lbs), Ceramic 
Weight: 2,760g ( 6 }£ lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


FE-103 


Price $8.64. 
Plus Sales Tax 
$1.04. 

Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f,,): 65— 95 c/s 
Frequency Range: f u —18,000c/s 
Sensitivity : 96 dB 
Power : 5 W max., 3 W nom. 

Dimensions: 105x105 mm, 46.6mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight: 630g (1% lbs) 


Coaxial speakers 

FX-201 FX-200 G2 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 ft 
Attenuation: 6 dB/oct. 

Dimensions: 63.1 0 mm, 69mm height 
Weight: 280 g (9.88 oz) 


Crossover Freq.: 350 or 700c/s, 2,500 or 5,000c/s 
Impedance : 8 or 16 ft 
Attenuation: 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34mm D 
Weight: 1,430 g (3 % lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


Size : 160 mm (6)4 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ): 40—60 c/s 
Frequency Range : f„—20,000 c/s 
Sensitivity: 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166mm, 73.7mm depth 
Magnet Weight: 398g (14.04oz), Ceramic 
Weight: 1,260g (2 % lbs) 


Plus Sales Tax 
$1.38. 


LC-300 


FHT-1 


FHT-1 Price $11.04. 

tlmpedance :16ft ^ S * ,e * T ” 52 30 - 

Frequency Range: 2,500-16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight - 330 g (11.75 oz) 


FE-163 


Price $14.64 
Plus Sales Ti 
$3.05. 


LC-IOO 

Price $6.60. 


2-way network 2 or 3-way network 


Prices $23.88. 

Size: 200 mm (8 in.) Plus Sales Tax $4.98. 
♦Impedance : 16 ft 
Resonant Frequency (f„): 45 — 75 c/s 
Frequency Range: f„-18,000c/s 
Sensitivity : 101 dB 
Power: 10W max., 5W nom. 

Dimensions : 206 <>mm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight : 2,200 g (4 Ji lbs) 


$21.60. 
Plus Sales Tax 

Size : 200 mm (8 in.) _ 0 

♦impedance : 16 ft 
Resonant Frequency (f 0 ): 45—75 c/s 
Frequency Range: f„- 18,000 c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5 W nom. 
Dimensions: 206 ^mm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 

Wpight: 2,200 g (4 % lbs) 
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ferably as annexes to the bulletins of ama¬ 
teur clubs, so that each active amateur 
would have access to the results. 

7. The results would also be made avail¬ 
able to all governments with the intention 
of informing them fully about the im¬ 
portance of radio amateur activity and of 
stimulating their interest to assist in building 
up national societies, in creating amateur 
networks and in facilitating the obtaining 
of licences. 

The results will certainly help competent 
institutions and societies to create a pool of 
radio people and of equipment for the 
benefit of the country and of international 
friendship and co-operation. 

8. Should the central agency be an insti¬ 
tution operated by amateurs or on behalf 
of their associations, it would certainly be 
of a great economic benefit if some part 
of daily office work (membership and dues 
list, addresses, diplomas, etc.) for various 
national societies could be delegated to the 
central agency, so that this will be fully 
busy on a regular basis. 

The advantage of establishing such a 
central agency for the processing of radio 
amateur reports is obvious: 

a. By consulting the traffic statistics, all 
interested persons and authorities are in¬ 
formed about the number of daily con¬ 
tacts and circuits operated and the density 
of traffic by countries or geographical 
zones; knowing about the huge possibilities 
of maintaining traffic by means of low 
power stations may lead hesitating post 
and telegraph administrations to revise 
their policies in respect to granting amateur 
licences. 

b. If the summaries are published in good 
time, they would be an excellent source of 
knowledge about propagation conditions for 
various bands. 

If due consideration is given to the points 
outlined, it will be seen that there is plenty 
of substance in the proposal, particularly in 
respect to providing proof of the value of 
the amateur service to the community and 
for the retention of amateur frequency 
allocations. 

Comments and suggestions on the sub¬ 
ject, from readers, would be appreciated 
and may be sent to the author of these 
notes, for correlating and forwarding to the 
I.A.R.C. 

AN INTERNATIONAL LANGUAGE 
Another article appearing in the I.A.R.C. 
newsletter, with an international outlook, 
suggests a way to overcome the language 
barrier encountered when conducting a 
QSO with a foreign station. 

If after reading the article you wish to 
learn more about the scheme, Edward Lind- 
berg, W2CIL, 113 Maple Drive, Bowmans- 
ville, N.Y. 14026, invites you to write to 
him. 

“An international contact may link two 
amateurs of different environments and 
cultures. Often they do not speak the same 
language. They exchange signal reports, 
names and addresses and requests for QSL 
cards. As far as that they only need the 
international language of radio, the “Q” 
signals. It is when they want to exchange 
ordinary pleasantries that they begin to 
flounder, 

“I have heard snappy QSO’s that I could 
identify in French, Spanish, German and 
Thai and there are of course many in many 
other languages. I have also heard QSO’s 
when neither amateur understood the lan¬ 
guage of the other, and this sort of contact 
proceeds much more slowly, even painfully. 

“Most English-speaking amateurs have a 
ready solution to the world language prob¬ 
lem. ‘We already have an international 
language*, they say, ‘Let everyone learn 
English’. Such a reply is egotistical non¬ 
sense. 

“If we would all learn the same second 
language, the problem would be solved. But 
the world has never been able to agree on 
what the second language should be. There 
are no less than eleven languages in the 
world that are spoken by more than 70 
million people. 

“Chinese ranks first in the number of 
speakers, followed by English, Russian, 


Hindustani, Spanish, German, Japanese, 
Bengali, Arabic, Portuguese, and French in 
that order. Any of these could be used as a 
common second language: theoretically, that 
is. But because of international rivalry, it 
became apparent to students of the problem 
more than a century ago that it would not 
be possible to settle on any existing lan¬ 
guage as a common second language, or 
world common denominator. Linguists tried 
simplifications of existing languages of 
Latin origin. Some ot the systems were too 
hard to learn, and others were unworkable 
as languages. 

“The one language that is both easy to 
learn and yet fully adequate is Esperanto, 
brought out by L. L. Zemenhof, a Polish 
physician, in Warsaw in 1887. This language 
is a sort of least common denominator of 
the principal European languages. Thus, 80 
per cent of the root words are familiar to 
an English-speaking person and yet about 
the same percentage would be familiar to a 
person speaking French, German or Span¬ 
ish. 

“The roots were so chosen as to be com¬ 
mon to the maximum number of languages. 
Where there was confusion among the 
languages Latin or Greek was consulted and 
persons of classical or scientific background 
would recognise many of these also. The 
grammar was created by exhaustive study 
of several languages with the view to 
creating the simplest practical grammar. 

“Thus as in English, there is only one 
definite article *la, meaning ‘the.* Also 
as in English, it never changes its form. 
There are other features borrowed from 
various languages because they each add a 
certain value. In a German text, all nouns 
are capitalised, and so when you read 
through a German text you can see pretty 
much at a glance what it is all about by 
just scanning the capitalised words. 

“Zamenhof made all common nouns end 
in the letter ‘o.* He also made all adjectives 
end in ‘a,’ all adverbs in ‘e* and verbs in 
‘as’, ‘is* or ‘os* for present, past or 
future tense. So when you read the Esper¬ 
anto sentence: ‘La hundo estas amika 
besto’ it does not take much help for you 
to understand that it says: ‘The dog is a 
friendly animal.* It helps very much when 
you know the part of speech of a strange 
word. 

“Esperanto has a curious resemblance to 
an early international language project, one 
based on numbers. The basis for this lan¬ 
guage was that, since the Arabic numerals 
are practically universal, these could be 
used for communication, if a code table 
were set up. Even if the stranger could not 
pronounce the numbers in your language, 
he could decode the message. 

“Parts of speech were indicated by the 
numeral in which the word ended. This 
language was really only a code as it could 
not be spoken and had no grammar. It 
depended on word-for-word translation. The 
Spanish double negative, the peculiar English 
forms; you don’t, do you, and he did, didn’t 
he?, and many other English idioms, as 
well as idioms from other languages, would 
either not make sense at all when translated, 
or would even result in a message that was 
in error. 

“But Esperanto is a true, living language 
that takes its place with other languages of 
the world. The ease with which one acquires 
fluency in Esperanto is illustrated by great 
numbers of persons who after studying the 
language for a year or so at home, attend 
an international Esperanto convention. To 
their surprise and delight they find that they 
have an amazing understanding of the lan¬ 
guage and have a workable speaking ability 
as well. 

“Most people are not linguists and cannot 
spare time to make a study of a foreign 
language. A language has to be mastered 
beyond a certain minimum before it is of 
much use and it is hard to maintain even 
this necessary minimum of a foreign lan¬ 
guage so you can recall it instantly when 
needed. 

“Without the constant daily repetition 
that you get in your native language you 
soon get rusty and the new language falls 
into disuse. Esperanto is simple and logical 
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RADIO CHASSIS 

INSTRUMENT 

CASES 

PRINTED AND 
ENGRAVED 
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SPECIAL 

METALWORK 
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All distributors tarry the 
full range 


VICTORIA: 

A. H. NlcholtS A CO., 
510 Bridge Road, 
Richmond. 


SOUTH AUSTRALIA: 
Gerard and Goodman 
Ltd.. 

192 Rvndlo Street. 
Adelaide. 


WIST, AUSTRALIA: QUKKNSLANO: 

Pakbar Ptv. Ltd.. O. Irvine A Co.. 

Guthrlo Street. 401 Georac Street. 

Oaborne Park. Brisbane. 

TASMANIA: 

Homecrafts-Tasmania, 

199 Collins Street. 


HEATING SYSTEMS 

PTY. LTD. 

24-32 (JRIORDAN STREET, 
ALEXANDRIA, N.S.W. 

Phones: 09-3764, 69-7616 
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METERS 


68 RANGES—OVERLOAD CUT-OUT 

0-10 AMPS 0-2500V AC b DC. 

This is a very robust multimeter which will measure 
both AC and DC voltage and current, db, output, capacity 
and inductance, also resistance, to 50 megs. The 88B is 
fitted with a resettable overload cut-out, also a reverse 
polarity facility. The Taylor centre pole meter has an anti¬ 
parallax scale which is calibrated in three colours. 

A high-quality leather case (optional extra) is available 
for protection during transport. 

SPECIFICATIONS 
DC: 20,000 opv; AC: 2,000 opv. 

DC: 2 per cent. AC: 3 per cent. 

DC: 0-2500 (13 ranges), 25KV with probe 
(extra). 

AC: 0-2500 (11 ranges). 

DC: 0-1000mA (13 ranges). 

AC: 1-1000mA (9 ranges), 

0-10A. 

1 ohm-50 megs. (5 ranges). 

As in AC ranges. 
lOOOpF-lOOuF (4 ranges). 

0.2-20H (2 ranges). 

— 10 to +68 (9 ranges), 
ohms). 


88B MULTIMETER 
PRICE $85.00 

Plus Tax at 12*/2 per cent for Sydney 
Slightly Higher Interstate 


Sensitivity 

Accuracy 

Volts 


Current 


Resistance 

Output 

Capacity 

Inductance 

DB 


AC and DC: 


0=1 mW in 600 


MELBOURNE: ADELAIDE: BRISBANE AGENTS: PERTH AGENTS: TASMANIAN AGENTS: 

1J ABBOTSFORD ST., 652 SOUTH ROAD, T * wi,A{i RT i!S,.« /U C. F. LIDDELOW A CO., K. W. McCULLOCH P./L. 
NTH. MELBOURNE. GLANDORE. (M-4117) CHARLOTTE ST 252 WILLIAM ST., P.O. BOX 606G 

<30-2491-2) (2-1785) PERTH (28-1102) LAUNCESTON (2-S322) 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (26-2651) 


MODEL 101 
PRICE $64.00 

Plu* Tax at 12V 2 per cent 
F.O.R. SYDNEY 
Slightly higher Interstate 


model 101 

Sensitivity DC: 100,000 opv 

AC: 5,000 opv 

Accurecy DC: 2%: AC: 3% 

Volt* DC:0 —1,000 (7 ranges) 

25KV with probe (extra) 

AC: 0-1,000 granges) 
Current DC: 0—250uA (3 ranges) 

0—1000mA (2 ranges) 

0—10 amps (2 ranges) 

Ohms 0—200 megs (4 ranges) 

Db —10 to -f*62db (5 ranges) 

Output 0— 1000V (5 ranges) 

Scale 5" anti-parallax 3 colour 

Extras Laather carrying case 

Size: Weight 8*4" x V/i" x 4*/j — 4-ilbi 

MODEL 127 A 

Sensitivity DC—20,000 opv. 

AC—1,000 opv. , 

Accurecy DC:—3%FSD: AC—4% FSD| 

Volts DC:0—1,000 (7 ranges) * 

25KV with probe (extra) 

AC:0—1,000 ( 5 ranges) 

DC 50/uA—100/mA (4 ranges) 

Current Shunts to I0A available 

Resistance 0—20 megs (3 ranges) 

DB —10 to 4- 62 db (5 ranges) 

Weight: Size I lb: 5%" x 3%” * W 


MODEL I27A 
Price $31.50 

Plus Tax at l2*/2 per cent 
F.O.R. SYDNEY 
Slightly higher Interstate 
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ind you remember more of it. There is 
ilso a great feeling of democracy in speak- 
ng with people in Esperanto. Since, for both 
yf you, it is an acquired language, you 
lave both had a similar problem in its 
acquisition. 

“Esperanto has begun to receive attention 
from radio amateurs. Amateurs are well 
aware of the need for a common interna¬ 
tional language. Although they are reluctant 
to begin the study of a national language, 
they are attracted by the simplicity and 
practical aspects of Esperanto. I have been 
printing a small bulletin called Esperanto- 
radio for two years. It is entirely in Esper¬ 
anto and is sent to a list that now numbers 
over 50 amateurs in 14 countries. 

“The bulletin gives news of the activities 
of individual members, and schedules regular 
meetings or tests. At present we meet on the 
first day of each month. Members call 
CQ-Esp and other stations answer as in 
any other contact. But after the signal 
reports, etc., the conversation goes on in 
Esperanto. 

“It is certainly more interesting to find 
out something about the other amateur’s in¬ 
terests rather than just ask him for a QSL 
and CUL, 73 as in the usual DX contact.’’ 

A.O.C.P. EXAMINATIONS 

A change has been made in the frequency 
that the PMG Amateur Operator’s Certifi¬ 
cate of Proficiency examinations will be held. 
Details of the changes were set out in a 
letter to the Federal Secretary of the Wire¬ 
less Institute of Australia, the text of which 
read: 

“As you are aware, following the dis¬ 
cussions which took place on the revision 
of the Amateur Handbook, it was decided 
to reduce the frequency of the examinations 
for the Amateur Operator’s certificates from 
four to two a year, to be held on the third 
Tuesday in February and August, with 
supplementary examinations on the third 
Tuesday in May and November in Section 
L (Telegraphy). 

“In the light of developments which have 
occurred since the discussions it has now 
bcfen deckled to introduce the new examina¬ 
tion arrangements as from August, 1967. 
Quarterly examinations will be held in 
January and April, 1967, as usual but not 
in July, 1967. The first supplementary exam¬ 
ination in the subject of telegraphy will be 
held in November, 1967. 

“The selection of August, 1967 for the 
introduction of the proposed new arrange¬ 
ments was influenced largely by the period 
which was considered necessary for ade¬ 
quate notice to be given to all interested 
parties. It is expected that this date should 
provide sufficient time also for the Wireless 
Telegraphy Regulations to be amended as 
required and for the new Handbook to be 
printed and made available so that the 
paper on the subject of Regulations for the 
first examination to be held under the new 
arrangements may be based on the revised 
rules. 

“It would be appreciated if you would be 
good enough to arrange for the matter to be 
publicised through the normal channels of 
the Institute, please. 

“Yours faithfully 
C. M. Carroll 
for Director-General.’* 

| W.I.A. Activities ] 

In accordance with the Federal Consti¬ 
tution of the Wireless Institute of Australia, 
the Victorian division has nominated the 
following members to the Federal Executive 
of the Institute, to take office following the 
1967 Federal convention to be held in 
Hobart at Easter. 

President: G. M. Hull VK3ZS. 

Vice-President: H. L. Hepburn VK3AFQ. 

Secretary: J. B. Battrick VK30R. 

Members: P. R. Williams VK3IZ, D. A. 
Wardlaw VK3ADW, D. H. Rankin VK3QV 
L. A. Seedsman VK3IE. 

The only change in personnel is that 
J. Battrick replaces K. Connelly, who will 


be spending some time overseas. J. Battrick 
also succeeds, as secretary, P. Williams, who 
will act as assistant secretary. 

The Federal Convention is scheduled to 
be held at Hobart, Tasmania over the 
Easter holiday weekend, March 24th to 
27th. Matters for discussion under the head¬ 
ing of “General business’’ should be for¬ 
warded by members to their divisional 
secretary, without delay. 

NEW SOUTH WALES 

Personal classes for the Amateur Opera¬ 
tors Certificate of Proficiency course will 
commence mid-February and will be con¬ 
ducted at Wireless Institute Centre, 14 
Atchison Street, Crows Nest. 

This course covers three terms and con¬ 
tinues through to December to enable stu¬ 
dents to be ready for the PMG examination 
to be held in February, 1968. The course 
includes instruction in theory, regulations, 
and Morse code lessons. 

Full details can be obtained by writing 
to the course supervisor at the above 
address. 

CENTRAL COAST BRANCH 

The very popular Annual Field Day of 
the Central Coast Branch will be held at 
Gosford on Sunday, February 26. 

Program details were not to hand when 
these notes were compiled. However, it is 
known that plans are being made to hold 
the usual type of field day contests, plus 
a coach tour of this scenic area. 

The venue of the day will be the Race¬ 
course, Gosford, where registration will 
commence at 9.30 a.m. W.I.A. signs will 
direct visitors to the area. 

Final arrangements will be publicised in 
the Sunday morning news broadcast over 
the W.I.A. station VK2WI. 

SOUTH AUSTRALIA 

The VHF Beacon transmkter VK5VF, 
is operating on a 24-hour basis from Mount 
Lofty. Operating frequencies are 50.00MHz 
and 144.8MHz. CW identification is given 
at 30-second intervals. 

Reports on reception of this beacon from 
interstate stations are appreciated. 

WICEN 

The activities of the WICEN group in 
South Australia took on a new role when 
they co-operated with the South Australian 
Fire Brigade authorities on Guy Fawkes 
night. 

Twenty mobile units patrolled the Ade¬ 
laide metropolitan area, covering some 
2,000 miles between them, reporting to S.A. 
Fire Brigade Headquarters on bonfires that 
had been reported as presenting a possible 
danger to property. 

The evening’s activities were an excellent 
example of a public service given volun¬ 
tarily by radio amateurs, and the WICEN 
co-ordinator has received a letter of appreci¬ 
ation from the fire brigade authorities. 

WESTERN AUSTRALIA 

The Western Australian Division has 
launched an appeal to members for the pur¬ 
pose of purchasing new equipment for the 
division’s official station, VK6WI. Sub¬ 
scriptions should be forwarded to the Secre¬ 
tary, Box N.1Q02, G.P.O., Perth. 

RECIPROCAL LICENSING 

Following the United Kingdom GPO 
announcement in March, 1965 of its willing¬ 
ness to enter into reciprocal licensing 
agreements with other countries, reciprocity 
exists between the United Kingdom and the 
following countries as at August, 1966: 

Austria, Belgium, German Federal Repub¬ 
lic, Israel, Luxembourg, Monaco, Nether¬ 
lands, Portugal, Republic of South Africa 
and the United States of America. 

The GPO does not stipulate any addit¬ 
ional examination requisite for issuing a 
licence to foreign amateurs. 

The large and steadily increasing number 
of callsigns in the G5AAA-G5ZZZ group 
appearing on all bands is indicative of the 
effectiveness and popularity of the recip¬ 
rocal arrangements. 

It is reported that agreement is still 
awaited by the British authorities, from cer- 



PRINTED CIRCUITS 
AID 

AUSTRALIAN INDUSTRY! 

Applications for printed circuits from 
Precision Windings in industry are 
growing daily . . . it’s simply amazing 
how many leading electronic and de¬ 
sign engineers specify “Precision 
Windings’’ boards. PW’s photographic 
process does have many advantages 
. . . small numbers may be manu¬ 
factured economically . . . definition 
and detail are crisp and clear ... 
negatives are readily available for al¬ 
terations ... and tarnishing is pre¬ 
vented by a protective over-coating. 
Above all the PW process offers 
quality control at every stage of 
manufacture. This is why more and 
more industrial organisations are 
coming to Precision Windings for up 
to the minute technical advice and 
prompt, dependable deliveries. 

AND FOR THE HOBBYIST! 

Don’t worry . . . we’re not neglecting 
our many friends who want a single 
circuit board. Send a stamped addressed 
envelope for our free folder on “How 
to prepare artwork*’ and for our price 
list. It matters little if you want one or 
a thousand boards . . . PW’s price is 
most attractive. Many “Electronics Aus¬ 
tralia’’ designs are kept in stock and 
delivery is immediate. Special printed 
circuits are normally despatched wfthin 
7 days of receipt of your artwork. Art¬ 
work aids in the form of Solder Lands, 
Black Crepe Tapes, Clear Film and 
Transfer Letters are also available from 
Precision Windings at low cost. Write 
now! 



52 CAMBRO ROAD, CLAYTON, VIC. 
Telephone 544-7370. 


ELECTRONICS Australia, February, 1967 141 







roband 


POWER 

SUPPLIES 



o 

o 




Variable voltage single and twin 
output instruments 

These all-silicon units have much reduced size and 
offer complete electronic protection for any output 
current down to one tenth of the full rated value. 
300V units are fully protected by fuses and series 
resistors. 

Output voltage is smoothly controlled from zero to 
maximum in one continuous sweep and a fine control is 
included. All units above 1A have four terminal sys¬ 
tems, the twin voltage units having floating, inde¬ 
pendently controlled outputs. 



Single preset voltage, open chassis units 

These units will operate at full load, at 113°F ambient, 
even when mains are permanently 10% nominal. 
They can be preset to any voltage within their range 
with other outputs available by adjustment within the 
unit. All units have safeguards against overload and 
short circuits, those above 1A have four terminal 
outputs to eliminate lead resistance. 




Single preset voltage, open chassis units 

Operating to at least 131°F ambient these units are 
reliably protected against overloads and short circuits, 
particularly where the output exceeds 30V. They can 
be preset to any voltage within their range, with 
other outputs available by adjustment within the unit. 
The T180 will operate in 149 F ambient and is therefore 
suitable to operate in close proximity to electronic 
valve equipment. It also has two a.c. outputs, each 
6.3V 5A. 


Twin preset voltage, open chassis units 

Because these units have two independently con¬ 
trolled floating outputs there is no need to specify 
polarity when ordering. Thus, for example, a require¬ 
ment for — 18V 3A and + 14V 3A would be met 
by the unit T116/18/15. All sections rated above 1A 
have four terminal networks to eliminate lead resis¬ 
tance. All units have safeguards against overload and 
short circuits. 


Twin preset voltage, open chassis units 

Operating to at least 131°F ambient, these units are 
reliably protected against overloads and short cir¬ 
cuits, particularly where the output exceeds 30V. 
Complete stability is maintained even when mains 
are ±10% nominal. 

Because these units have two independently controlled 
floating outputs there is no need to specify polarity 
when ordering. All sections rated above 1A have four 
terminal networks to eliminate lead resistance. 


Variable voltage single and twin 
output instruments 

These precision instruments are available in either 
single or twin outputs, the latter having floating 
independently controlled outputs. Having 19 inch 
front panels, these units can also be supplied without 
the casing for rack mounting. Adequate safeguards 
against overloads and short circuits are built in. 


Contact Engineering Products Division of 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 


For full details of Roband 
power supplies, please 
phone for the comprehen¬ 
sive illustrated catalogue. 



47 YORK STREET, SYDNEY—2 0233 


MELBOURNE. 
67 9161 


BRISBANE 
4 1631 


ADELAIDE 
51 0111 


PERTH 
28 3425 


LAUNCESTON 
2 1804 
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GERMANIUM 






tain other western European countries to 
whom amateur reciprocity proposals have 
been made. 

PIRATES 

Within recent weeks reports have been 
made of persons operating, illegally, radio 
transmitters within the amateur bands. In 
most cases the call signs have been those 
belonging to well known and active ama¬ 
teur stations, but with the quality of the 
transmissions, both on CW and phone, far 
below the minimum standards laid down by 
the PMG radio regulations. 

This type of activity is one most despised 
by amateur operators and which, under the 
Wireless Telegraphy Act of the Common¬ 
wealth of Australia, the offender is liable 
to a fine of $1000 or imprisonment up to 
a period of five years. 

It is relatively easy to pinpoint the loca¬ 
tions from which such transmissions eman¬ 
ate, so the billboard warning about TV 
licences would also apply to illegally oper¬ 
ated transmitters. 


VALE 

It is with deep regret that we record the 
death, after a long illness, of Bob Meadows, 
VK2IN. 

Bob had many friends and despite his 
disabilities was very active on the air. 

Deepest sympathy is extended to his wife 
and family in their sad bereavement. 


wwv 

The American National Bureau of Stan¬ 
dards station WWV, whose listening audi¬ 
ence has been estimated to be greater than 
any other radio station, now operates from 
Fort Collins, Colorado. 

The new station is equipped with four 
20KW and four 5KW transmitters and is 
located close to the low frequency standard 
station WWVB — 60KHz and WWVL — 
20KHz. 

The eight transmitters were supplied by 
Technical Material Corporation and two 
monopole aerials and 88-foot steel towers 
by Collins Radio. Rhon Manufacturing Co. 
supplied a further six towers. Facilities in¬ 
clude catastrophe-resistant power supplies. 

WWV was originally established using a 
single 1KW transmitter. Now eight services 
are broadcast. The station broadcasts Stan¬ 
dard radio frequencies of 2.5MHz; 5MHz; 
10MHz; 15MHz; 20MHz; and 25MHz, 
audio frequencies of 1000Hz: 600Hz; 

400Hz; time intervals, local time identifica¬ 
tion (voice), universal time, daily differ¬ 
ences for epochos of UT2, radio propaga¬ 
tion forecasts, and geophysical alerts. 

SPECIAL PREFIX 

From Frank Hine, VK2QL, comes the 
news of a Special Prefix for use by Cana¬ 
dian amateurs during Canada’s Centennial 
year. 

In lieu of their normal VE and VO pre¬ 
fixes, Canadian amateurs may, during the 
period January 1st to December 31st, 1967, 
use the prefix 3C or 3B respectively. 

These prefixes will also count for WPX 
awards. O 


SSB —continued 

The two trimmers C48 and C51, 
should be mounted to the left of the 
variable capacitor and in such a way 
that they will be mechanically stable. 
If you use trimmers made by Oxley, 
they may be mounted as we have done. 
Two screws are needed for each, with 
the heads again inside. Two nuts are 
used for spacing purposes, with two 
more nuts on the outside of the box. 

We have already mentioned how the 
VFO coil was prepared for mounting. 
The base can be seen in the picture. 
Once again, we used screws and nuts 
for spacing and fixing. Care must be 
taken in positioning the coil. There 
is not much room at the right of the 
variable capacitor, but it is sufficient. 


The capacitor moving plates should clear 
the coil by iin. This leaves a space 
between the coil on the other side and 
the wall of the box, of about 3/16in. 
Although these dimensions appear to 
bring the coil very close to nearby 
objects, in this direction, it has only a 
small effect on the “Q,” such that it 
is not important. 

What IS important, is the spacing 
from the ends of the winding, to other 
metal objects. The top of our coil is 
about iin from the top of the box, 
which is about as close as we could go 
with safety. At the other end, com¬ 
ponents on the wiring board are the 
limiting factor. 

A suggested order of assembly for 
the VFO is as follows: 

Insert the two rubber grommets into 
the holes on the bottom of the box. 
Then fix four screws, iin long, with nuts 
on the outside of the box. Extra nuts 
will be added to these screws later on, 
when the VFO is fixed to the main 
chassis. 

Fit the wiring board assembly. Two 
iin long screws are used, one passing 
through each centre hole at the ends of 
the board. Two nuts are used on each 
screw and these should be adjusted to 
give the maximum amount of spacing 
between the box and the board, con¬ 
sistent with enough thread for the fix¬ 


ing nuts on the outside of the box. A 
solder lug is fitted between the nut and 
the box, at the trimmer end, for earth¬ 
ing purposes to the board. Before fix¬ 
ing, make sure that all leads to outside 
functions are fitted and threaded 
through the grommets. 

The air trimmers C48 and C51 are 
next and the method of mounting will 
vary according to the type used. The 
variable capacitor C49 is fixed with 
four screws, iin long. Nuts are used 
for spacing the mounting feet from the 
top of the box. A solder lug is fitted 
under the screw head, nearest the coil 
and the box cover. This is used as an 
earth connection for the coil. Before 
mounting the capacitor, solder a short 
piece of hookup wire to the stator lug 
nearest the mounting feet. This goes 
to C48 after assembly. Finally, the coil 
is mounted in a similar manner to the 
variable capacitor. 

After all the components have been 
fixed in place, it is only a matter of 
finishing off the wiring. The VFO is 
then completed and it may be tested at 
this stage if you wish. In fact, it is a 
good idea to test all sub-assemblies as 
far as possible, after they have been 
wired and before assembly into the 
main chassis. This helps considerably 
in the final testing and alignment. 

(To be continued.) 


Be Paid What You 
are REALLY WORTH! 


$ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly —— a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism —• Short Stories 

Writing lor Radio A TV 

Intorior Decorating 

Etiquette A Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builder*' Plan Drawing 
Machanica! Structural 
Survaying A Mapping 

ILLUSTRATING 

Still Lift—Landscape 
Caricatura A Cartoon* 

Oil l Wotor Colour. 
Fashion Drawing 
Showcard* A Tickat* 
Signwriting 

COMMIRCIAL 

Accountancy 
Cott Accountancy 
Ganaral Bookkeeping 
Salasmanthip 
Shorthand Typing 


Retail Management 
Commercial Managam't 
Small Butina** Owner* 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Butina** Letter* 

BUILDING 

Arch.recture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
Roofing, Steel"Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gat or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Ditto! Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Aceount'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Salas ft Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Moch. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exa^t 
Engineers' Institutions 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS, 

SYDNEY: 400 Pacific H'way, Crow's Ntst. Tala.: 43-2121. 
MELBOURNE: 234 Collins Straat. Tala.: 43-7327. 

BRISBANE: Halndorff Houia. 171 Quaan St., Brisbane. Tala.: 2-4125. 
ADELAIDE: T. A G. Building, King William St. Tala.: W-4148. 
PERTH: C'waalth Bank Building, 55 William St. Tela.:21-7248. 

NEW ZEALAND: Wellington, 182 Wakefield St. Tala.: 53-10?. 

Please sand Free Book on... 


NAME (Mr, Mrs, Miss) . 
ADDRESS .. 


AGE 


^OCCUPATION .. 


..STATE_Dept. 524 

.PHONE. 


E.A2.67 j 
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RADIO HOUSE PTY. LTD. 

306 308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


LIMITED STOCK ONLY 
Mrtl RH-tO 


RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1.000 V 
at 2.000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 
Resistance: 0-10K-lMeg: 60 ohms, 
6K ohms at centre scale. 
Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output; 0-1,000 V in four ranges. 
Size: 5in x 3iin x IJin. 

Weight: 13oz approx. 

Price $10.75 (*5/7/6) 

Postage 50c to $1 extra. 


TRANSISTOR HEARING AID 

First Phone Model 3 Transistor* 

This Hearing Aid is an ultra-modern 
unit. It incorporates the following out¬ 
standing features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 

Magnetic earphone. 

Separate Tone and Volume Controls. 

Standard size torch cell. 

Packed in a presentation case. 

New Model $31.50 

Replacement Battery only 12c. 

Postage 50c extra. 


SPECIAL 

PURCHASE 


MULTIMETER TESTERS 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohm* per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multiplier* and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30.000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K. at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Prlee $31 (*15/10/) 

Postage 50c to $1 extra. 

Batteries: 1 (1.5V), I (15V). 
Size: 3 5-16" x 6 5-16 M x 2i" 
Weight: 1.41b approx. 


Modal RH-31 

• 20.000 Ohms per Volt on DC. 

• 10.000 Ohms per Volt on AC. 

• 3 Vi” Meter. 

• 18 position selector. 

SPECIFICATIONS 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 V 
(10.000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50-500mA. 
Resistance: 0-6K-600K, 0-6Meg-60Meg. 
(30) Ohms. 3K. 30K. 440K at 

centre Kale. 

Capacitance: lOOuuF-O.OluF. 0.002uF- 
0.3uF. 

Inductance: 20 H to 2000 H. 

Decibels: minus 20db to plus 30db 
in 2 ranges. 

Output Jack: for Audio measure¬ 
ments. 

Dimensions: (3%” x 5V<* x 2 3-8”). 
Weight: (23oz approx.). 

Complete with internal battery and 
testing leads with prods. 

$24.50 

Postage SOe to SI extra. 


WANTED 

SALESMAN FOR OUR RADIO ELECTRICAL COUNTER 

Enquiri., phon. 61-3832 or writ* to 306 PITT STREET, SYDNEY 


Car FANS. Plugs into cigarette 
lighter socket, with plastic 
blades and suction cup fitting. 

6 Volt $3.00 
12 Volt $3.95 

Posted anywhere 25c extra. 


Actual Size 

"KEY LITE'’ $3.95 

Free. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 Potted anywhere 


Model RH-31 


Model RH-5 

• High sensitivity-20,000 
Ohms/V DC. 10.- 
000 Ohms/V AC. 

• 3 in Meter. 

• Handy pocketable 
size. 

SPECIFICATIONS 

DC Voltages: 0-10-50- 
250-500-1000 V (20,- 
000 Ohms/V). 

AC Voltages: 0-10-15- 
250-500-1000 V (10,- 
000 Ohms/V). 

DC Current: 0-50uA. 0- 
5-50-500mA. 

Resistance: 0-10K, 0- 

100K, 0-1 Meg, 0-10 

Meg. 

(62 Ohms. 620 Ohms. 
6.2K, 62K at centre 
Kale). 

Capacitance: O.OOOluF. 

0.005uF, 0.05uF-luF. 

Decibels: minus 20db to 
plus 36db in 2 ranges. 
Dimensions: (3Viin x 

5Viin x l%in). 

Weight: 15oz approx. 


Price $18 (£9/-/-) 

Postage 50c to $1 extra. 

Complete with internal battery, 
testing leads with prods. 


"SUNACE" PD 401 
$21.00 (£10/10/-) 
Pottage 75c (7/6) 

Complete with Mike, Battery and 
Tape. 


PORTABLE TRANSISTOR 

TAPE RECORDER 
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details on their location, frequency (KHz) 
and power (KW), in that order. 

Brazzaville, Congo: 3232 1.5; 4795 4; 
5970 4; 7105 4; 9730 15; 11710 50; 
11725 50; 11930 50; 11970 4; 15190 50; 
15445 50; 17720 50; 21500 50. 

Djibouti French Somaliland: 1538 4; 4780 4. 
Cayenne, French Guiana: 1500 1; 3385 1; 
4972 1; 6170 4. 

Famanzi, Comoro Archipelago: 3331 4; 

7260 4. 

Fort-de-France, Martinique: 1310 50; 

3315 4; 4895 4; 5995 4. 

Noumea, New Caledonia: 1420 8; 3355 4; 


Art Cushan’s monthly report on 
distance short-wave, television 
and broadcast band receptio. 


Canadian Service in 13 Metre Band 


The first use by Canada of the 13 metre band takes place on 
March 5, when Radio Canada in Montreal will use the fre¬ 
quency of 21595KHz in its services to Europe from 1300 to 
1945GMT. A 50KW transmitter will be used. 


The International Service of the Canadian 
Broadcasting Corporation in Montreal, in 
its tentative schedule listed to come into 
operation on March 5, shows the 13M 
band channel 21595KHz being used 1300- 
1945. This is the first C.B.C. transmission 
in this band. Radio Canada in the new 
proposed frequency schedule also is to use 
15365 and 17820 kHz for the same period 
of transmission. Three 50KW transmitters 
will be in service on these three frequencies. 

Radio Canada’s transmission to the South 
Pacific continues to be well received each 
day 0825-0935 on 5970 and 9630KHz. This 
is the 20th year of the South Pacific trans¬ 
mission from Montreal, and our files show a 
cablegram announcing the opening of a 
“Sunday only’’ service to the South Pacific 
on July 6, 1947. This was later increased 
to a daily transmission. 

NEW MOSCOW SERVICE 

A new Soviet service, using the slogan 
“Radio Station for Peace and Progress,” 
and known as “The Voice of Soviet 
Opinion,” has been well received at 0900 
on 21500KHz. The transmission is directed 
to Australia and New Zealand. The pro¬ 
gram has 30 minutes in English on this 
channel and announces that they are also 
on 17770, 17800, 15300, 15200 and 

12000KHz, but it appears that these fre¬ 
quencies are not accurate. The station states 
it is on the air at noon Moscow time or 
0900GMT in this transmission, and asks for 
reception reports to the station at Moscow 
U.S.S.R. The station has a new interval sig¬ 
nal on this transmission and, at 0930 when 
the station ends its services, the interval sig¬ 
nal is played. A pause in the transmission 
for three minutes is followed with the usual 
Kremlin bells and Moscow’s foreign service 
program details. 

CAIRO SERVICES 

The schedule at present in use by Radio 
Cairo, Egypt, and which remains operative 
until the first Sunday in March, is as 


follows: 

GMT AREA KHz. 

0630-0700 English to N. Africa 7075,11915 
2145-2315 English to Europe 11965, 9475 
2145-2215 English to W. Africa 15135 
1300-1430 English to S. Asia 17690 
0130-0300 English to N. America 9475 
0600-1300 Arabic 9700 

1800-1900 Portuguese 17785 

1115-1230 Indonesian 17850 


ELWA MONROVIA EXPANSION 
Expansion plans for Radio ELWA in 
Monrovia, Liberia, were announced recently. 
The station, which carries gospel pro¬ 
gramming, has been in operation since 
1954 and uses basically one 50KW trans¬ 
mitter with some of lower power. A three- 
phase plan of expansion recently introduced 
envisages, first, another 50KW transmitter, 
then a 100KW transmitter, new power plant 
and antenna system, and, finally, another 


100KW transmitter, which would make it 
possible to have the combined power of 
200KW on any frequency if needed. This 
plan also embraces new studio construction 
and new control equipment. All this is being 
planned by ELWA for future expansion in 
the West African area, with an increase of 
schedule and languages. 

RED CROSS TESTS 

Transmission tests by the International 
Committee of the Red Cross have been 
announced. Plans are for test transmissions 
in 1967 on 7210KHz. They will be in the 
three languages used by the Red Cross. 
Transmitters are on loan from the Swiss 
Broadcasting Corporation at Schwarzenburg, 
and use 150KW and an omnidirectional 
aerial system. The test transmissions are 
timed for 0600-0700, 1130-1230, 1500-1600 
and 2300-2400GMT. 

The dates of the tests are March 13, 15, 
17; May 22, 24, 26; July 17, 19, 21; 
September 18, 20, 22 and November 20, 
22 and 24, 1967. 

FRENCH OVERSEAS STATIONS 

A recent issue of the French Radio 
program guide, lists all the French Overseas 
radio stations which are associated with 
the ORTF organisation Paris, and gives 


7170 4. 

St. Denis, Reunion: 602 8; 3346 8; 3210 1; 
4807 4; 7245 4. 

Papeete, Tahiti: 6135 4; 11825 4. 

TIRANA EXTENDS ITS SCHEDULE 
Radio Tirana, in Albania, has extended 
its schedule to include new languages, 
Polish and Czech, in its program format, 
while a new interval signal is also in use. 
In addition, the station has opened a new 
high-powered medium-wave station on 
1214KHz. The short-wave transmission, 
formerly 7090KHz, has now been moved to 
6157KHz, and it is reported by the Swiss 
DX session to use Italian 0600-0630, 
Bulgarian 1900-1930 (which is jammed by 
Radio Sofia), Czech 1930-2000, Hungarian 
2000-2030 and French 2030-2100. Other 
languages are carried on the two medium- 
wave ohannels of 1214 and 1088KHz. 
English from Albania is at 0630-0700 and 
2000-2030GMT. 

SOUTH AFRICA 

South Africa has an amended schedule 
over Radio RSA, Johannesburg. It is now 
on the air 0500-0512 in English to 
Rhodesia, Zambia and Malawi on 9525KHz; 
0545-0557 in Portuguese to Mozambique 
and 0600-0612 in Afrikaans to Rhodesia 
and Zambia. Malawi has moved from 
5980 to 9525KHz for these transmissions. 
0615-0627GMT in Portuguese moved from 
15220 to 9525KHz; 0645-0657 in English is 
altered from 15220 to 15285KHz; 1600- 
1655 in English 17815 replacing 17805; 
1900-1955 French to Congo is also now on 
17815 KHz; 2100-2155. English to Ghana 


r 


ENGLISH LANGUAGE SCHEDULES - 


The English transmissions from Warsaw, Poland are frequently heard in the 
Pacific area during transmissions other than those which are beamed to this 
area. The English transmissions from Radio Warsaw are as follows:— 


AREA 

GMT 

KHz 

To British Isles 

1830-1857 

7145, 6135 


1930-2000 

9540, 7145, 6135 


2030-2100 

7125, 5950 


2130-2155 

7145, 6135 


2230-2300 

5950, 9540 

Australia, New Zealand 

0730-0800 

15275, 11840, 9675 

0830-0900 

15275, 11840, 9675 

Africa 

1200-1230 

7145, 11840, 15275 


1300-1330 

7145, 11840, 15275 


1900-1930 

7285, 9675 


2200-2230 

7125, 7145, 7285, 
9675, 11840 


On every first and third Monday, letters from listeners to Radio Warsaw 
in Poland are answered in all transmissions. On Thursday the program includes 
a stamp collectors’ corner. 

ENGLISH FROM HAVANA 

Latest transmissions from Radio Havana, Cuba, in English are: 


AREA 

GMT 

KHz 

North Europe 

2010-2140 

6015 

To South America 

2050-2150 

15270, 15300 


0100-0600 

11760 

North America 

0100-0600 

6170 


0330-0600 

6135 


0630-0800 

9655 

Africa 

1800-1900 

15340 
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RADIO SUPPLIERS 


5a MELVILLE ST., HAWTHORN, VIC. 
8 PARK STREET, GLENFERRIE, VIC. 


Phone: 86-64(5 
Phone: 81-1935 

ESTABLISHED 1947 


JUST ARRIVED 

CITIZEN'S BAND CRYSTALS 

SUIT JAP WALKIE TALKIES 

Available In xtandard HC 6/u holders, or HC 
18/u miniature solderin type holder. 

27.240 m/c $3.00 
26.785 m/c $3.00 
or $5.50 per pair. Either type. 

SUNWOOD SPEAKER 
ENCLOSURES 


MODEL AS-57 
EXTENDED 
RANGE 

SPEAKER SYSTEM 


OUTSTANDING 
FEATURES 

Model AS-57 is moderated 
priced, extremely compact 
speaker s>stem. 

Through its carefully 
evolved design, the AS-57 
offers a remarkable tran¬ 
sient response and extra 
smooth response through¬ 
out its range, and elimin¬ 
ates the need for large 
listening space. By adding 
a pair of AS-57 speakers 
to an existing system or 
console a startling im¬ 
provement in stereo listen¬ 
ing can be instantly 
achieved. Frequency re¬ 
sponse from 90 cps. to 
I 4.000 eps. Speakers can 
he used horizontally or 
vertical Iv. 

SPECIFICATION 
Mounted Speaker: 5“ x 

Hi-l i Speaker. 

Power Handling Capacity: up to 8 watts. 

\ nice Coil Impedance: H ohms. 

Frequency Response: 40-1A000 c/s. 

Fnciosure: 170 wide x 400 high x 210 deep 

(mint. 

Shipping weight: Cl kgs. 

Price $19.75 each 



Extended Range 



STEREO AMP. 10 WATT 

Model ST* 100 Stereo Amplifier. 5 watts per 
channel, valve type. Response l*-l5Kc. 4. 8. 

lb ohm output. $38.00. 



V.H.F. TRANSCEIVERS 

TR1935 <TR 1934) Supersedes SCR522. FREQ. 
RANGE 115-145 M C. Crystal locked. 21 
valves comprising 6CQ5, bAMb, EB91, bAM5, 
TT15. QV04 7. Suitable for conversion to 
144 M C Band. (Still current for aircraft bands.) 
Brand new condition less crystals. $30.00 (£15). 
CIRCUITS, 10/ EACH. 


WANTED TO BUY 

COMMUNICATION RECEIVERS. TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS. 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC. 



SEMICONDUCTORS 



TRANSISTORS 



Germanium 

and Silicon 



AC107 

S1.90 

BC108 

.90 


ACI25/OC70 

.90 

BC109 

$1.30 

AC126/OC75 

.90 

BF115 

.90 

AC 127 

$1.00 

OC26/AD149 

$2.25 

AC128 

.95 

OC30 

$4.10 

2-AC128 

$1.25 

OC35/AT1138A 

$3.25 

AD149/OC26 

$2.25 

OC44N 

.90 


AF114N/OC171 

.95 

OC45N 

.90 

AFU5N 

.95 

OC70 

$1.16 

AF116N/OC170 

.90 

OC71/2N215 

.75 


AF117N/OC169 

.90 

OR 3 for 

$2.00 


AF118N 

$2.00 

OC71 

$1.25 

ASZ20/2N370 

.90 

OC72 

$1.25 

AT 126/AC 126 

.90 

OC74N/AC128 

.95 

AT310 Silicon 

.95 

OC75/AC126 

.95 

AT31! Silicon 

.95 

OC202 

$3.00 


AT312 Silicon 

.98 

2N217 

.95 


AT313 Silicon 

$1.00 

2N217/S 

.95 


AT3I4 Silicon 

.90 

2N370/ASZ20 

.90 


AT315 Silicon 

.95 

2N372 

$1.75 


AT316 Silicon 

.95 

2N410 

.85 


AT1138A/OC35 

$3.25 

26278 Delco 

$3.00 


BC107 

$1.00 

2N301 AWV 

$2.30 


Germanium, Silicon and Zener 



Diodeo 



BA 100 

.45 

OAZ205 

$1.50 


BY100 

$1.55 

OAZ208 

$1.25 


OA5 

.70 

OAZ212 

$1.25 


OA79 

.30 

OAZ213 

$1.25 


OA90/OA80 


OAZ222 BZZ14 

$2.00 


1N34A 

.30 

OAZ224/BZZ16 

$2.00 

OA91/OA81 

.30 

OAZ225 

$2.00 


OA200 

.70 

OAP-12 Light/sens .80 


OA202 

.75 

1N3194—OA210 

.85 

OA2I0/1N1763/ 

1N3193/OA605 

.55 


1N3194 HR25. 
400PIV, 400MA .85 

1N3491 

50PIV/18A 

.95 


OA211/ BY100/S1AR2 

IN3491R 

IN3492 100PIV 

.95 


1000P1V 1 amp. 

I8A 

$1.20 



51.60 

IN 3492 R 

$1.20 


AO605/ 1N3193 

.55 

1N3493 200PIV 



OA650 

SI. to 

18A 

$1.30 


OAZ200 

$1.50 

1N3660 100PIV 



OAZ202 

$1.50 

25A 

$1.55 


OAZ203 

$1.50 

IN366QR 

$1.55 


ALSO MANY OTHERS TO ORDER. 



SPECIALS 



CV448/OA81 Germanium Diodes. 


22c each or 

12 for $2.00. 



2SA29/OC44, 75c or 3 for $2.00. 


SPECIAL 

NEW VALVES IN STOCK TO CLEAR 


6AC7. 


each 

or 

5 

for 

$2 

6AG5. 

. . 25c 

each 

or 

10 

for 

$2 

12SR7 . 


each 

or 

5 

for 

$2 

12AT7. 

.. 75c 

each 

or 

3 

for 

$2 

7E6. 


each 

or 

1 

for 

$2 

7A8 . .. 


each 

or 

• 

for 

$2 

6SH7. 


each 

or 

5 

for 

$2 

7C5. 


each 

or 

5 

for 

S2 

84. 


each 

or 

9 

for 

$2 

7W7. 

.. 35c 

each 

or 

• 

tor 

$2 

6H6G7. 


each 

or 

12 

for 

$2 

954 . 

.. 50c 

each 

or 

5 

for 

$2 

6J7. 

50c 

each 

or 

5 

for 

$2 

EA50. 

.. 10c 

each 

or 

12 

for 

$1 

958A . 

.. 50c 

each 

or 

5 

for 

$2 

6U7G. 

.. 50c 

each 

or 

5 

for 

$2 

2C26. 

.. 50c 

each 

or 

5 

for 

$2 

6J6 .. 

.. 75c 

each 

or 

3 

for 

$2 

RL18 . 

.. 75c 

each 

or 

3 

for 

$2 

1625 . 

.. 50c 

each 

or 

9 

for 

$2 

6SJ7 . 

. 75c 

each 

or 

3 

for 

$2 

866A . 

. $1.25 

each 

or 

3 

for 

$3 

100TH .. . 




$3 each 

500 Kc Crystals DC 






$5 

807 Valves . 





$1 

.73 


C. R. TUBES 

902 2in CRT. $7 

5BP1 Sin CRT.$5 

VCR 97 7in CRT. S5 

Please allow for Postage and Packing. 



New Amazing Anti¬ 
static Record Cleaner 

"RAPAR" 

At the introductory 
price of:— 

$1.95 (19s.6d.). 

“RAPA R” ANTISTATIC 
RECORD CLEANER WITH 
CLEANING CLOTH WILL 
CLEAN AND PRESERVE 
YOUR PRECIOUS RECORDS. 
For best results dust record and lightly spray 
with “Rapar” in a circular motion, then im¬ 
mediately with the lint free cleaning cloth pro¬ 
vided under the cap of the can gently wipe 
the record by following the grooves to make 
sure all dust and abrasives are removed. The 
delicate cleaning action of “Rapar” will protect 
your records against harmful airborne dust. One 
application of “Rapar” will last several play¬ 
ings. 

For maximum performance carefully clean stylus 
to remove dust, etc., and replace record in 
plastic cover after use. 

The cleaning cloth provided, should be washed 
in warm water when necessary. 

“RAPAR” 

SILICONE DIALECTIC SPRAY 

• SEALS AND INSULATES ELECTRONIC 
UNITS. IGNITION SYSTEMS, ETC. 

• EXCLUDES MOISTURE. AND ELIMIN¬ 
ATES ELECTRICAL LEAKAGE PATHS 
AND SHORTS. 

• USE ON PRINTED CIRCUITS TO RE¬ 
STORE EFFICIENCY AFFECTED BY 
CONDENSATION AND MOISTURE. 

• LUBRICATES AND PRESERVES RUBBER 
SEALS AND WEATHER STRIPPING. 

• PACKED IN PRESSURISED CAN FOR 
EASE OF USE. 

$1.95 12oz can 

“RAPAR” 

CONTACT CLEANER LUBRICANT 
“RAPAR” contact cleaner was especially de¬ 
signed to remove dirt and airborne scum from 
ali types of metal, plastic and coated surfaces, 
without any reaction to the surface it cleans. 
It was first used on electronic equipment in 
rocketry research at Cape Kennedy and later 
found its way into commercial electronics. 
Special uses include the cleaning of precision 
electronic telephone components, knifing, wiping 
or sliding-type contacts and a host of other 
uses. 

“RAPAR” contact cleaner penetrates micro¬ 
scopic cracks and crevices, dissolves grease, 
oust, dirt and lifts them to the surface. The 
spray evaporates instantly, leaving the surface 
free of residue. 

NON-INFLAMMABLE. NON-TOXIC. 

NET WEIGHT 12oz. 

$1.95 12ox. eon 


B V EE Tachometer 

R W I ET-505 



Using Silicon 
Transistors. 

Specifications: 

* Range scales: 
0-8000 r.p.tn., 

* Accuracy: 2% of 
full scale 

* Full scale angle: 
230 deg. 

* Outer si2e: 

3Vain diam. 
overall. 

* Engines fitted: 
4-cyLinder 
4-stroke, 
6-cylinder 
4-stroke. 

* Supply voltage: 

* Weight: IK 


Price $30 inc. Tax 
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and Nigeria moved from 15205 to 
15285KHz; 2326-0025 English to Canada. 
0026-0125 English to United States* 0126- 
0225 English to Canada and 0226-0325 
English to Canada, U.S.A., have made a 
frequency move from 11900 to 11880KHz. 
The last frequency has also given good 
reception in New Zealand at sign off 
0325GMT. 


FLASHES FROM 
EVERYWHERE 

AUSTRIAN Radio in Vienna has been heard 
on the air at 1200GMT with programs 
beamed to Jap«u on li/6:)jvnz and 
9770KHz. At 1445-1500 they are on 
17845KHz with a test transmission, ac¬ 
cording to Tom Chisnall of Nelson N.Z. 
We noted the Vienna station at 0600 on 
7245KHz at good level, as well as its 
best received channel 6155KHz. 

SPAIN over Radio Nacional in Madrid is 
broadcasting to the Philippines, and is 
heard from 1030GMT on 1542KHz. The 
transmission is also on 11715KHz and 
9570KHz, and the station closes these 
channels at 1200GMT. 

PAPUA New Guinea station Radio Daru 
VL8BD has increased its power to 
10KW and has made a slight frequency 
change to 3305KHz from 3304KHz, ac¬ 
cording to the station’s verification card. 
Signals ore best received in the New 
Zealand area at 1030GMT. 

ALBANIA in its extended schedule from 
Tirana is now operating in 12 languages, 
and the services in English are 0400 on 
7265, 9390KHz; 1500 on 1214, 7265 to 
Asia and Africa; 0630 on 6157; 2000 on 
7265, 2200 on 7265; 0230 on 7265 to 
North America. All transmissions are of 
30 minutes duration. 

ALGERIA in its Kabyl program from 
Algiers has been noted on 6066KHz 
having left the old 6080KHz channel. 
The station signs on at 0130, according 
to “Sweden Calling DXers.” 

ITALY over Rome Radio is on the air 
in English to North America, 0100-0130 
on 6010 and 9730KHz; to Near East 
2020-2040 on 5990 and 7275; to Great 
Britain 2115-2135 on 6050, 7240; to 
Japan Australia and New Zealand 2200- 
2225 on 6010, 9710KHz. 

TRUCIAL COAST with slogan “The Voice 
of the Coast from the Trucial Amir- 
ates” at Shargah is broadcasting 1230- 
1330 on 7183kHz. This is reported from 
a recent “Sweden Calling DXers” bulletin, 
but further details are not known. 

COLOMBIAN station Radio Nacional de 
Colombia, Bogota, is signing on week¬ 
days at 1140GMT and announces short¬ 
wave frequencies 6800, 4955, 3290KHz. 
However the last-mentioned outlet has 
not been heard, but a new outlet on 
9635KHz is now noted as a replacement 
report in World Radio Bulletin. 

INDONESIA has another new transmitter 
of Radio Republik Indonesia located at 
Singkawang. This station was inaugura¬ 
ted recently, and is broadcasting daily 
at 2200-1600GMT on 2632KHz. 

GERMANY is the location of Radio Free 
Europe with transmitters near Munich, 
and the stations in the 13 metre band 
have been noted with a new frequency of 
21600KHz instead of 21655KHz, and it 
begins transmissions in Hungarian open¬ 
ing at 0830GMT. 21720, 21745, 21620KHz 
are also used. 

ARGENTINA from Buenos Aires over 
RAE is now using 11710KHz to Asia, 
and has been heard in Japanese with 
transmissions ending at 1117GMT. Severe 
interference from AIR Delhi to 
1100GMT. 

MALAGASY station at Tananarive has 
been verified by Barry Williams of Auck¬ 
land N.Z., and the verification lists the 
schedule of the station as; Radio Uni- 
versite on 3370KHZ 0315-0430, 1530- 
1905, also on Sunday 1200-1400 on 6070 
and 7880KHz. Sports and music at 1700- 
1910 on 3370KHZ. 


BUCHAREST in Rumania is now using 
a new frequency. Good reception both 
in Australia and New Zealand in the 
transmission U430-0su0 m fcnjjish to 
North America. This new channel is 
also reported to be used in two other 30- 
minute English programs at 0130 and 
0330GMT. 

GEORGETOWN in Guayana confirms re¬ 
ception with a letter signed by Mrs 
Francis S. Bowen. This is in acknowledge¬ 
ment for reports to the station when 
heard at 1000GMT some months ago 
on 5980KHz. Signals from the station are 
still being received when reception from 
this an»a of the world neaks at OQ00- 
1000. The station is the former ZFY of 
the British Colony of British Guiana. 

UNITED STATES signals on high fre¬ 
quencies continue to improve. Reception 
of Voice of America on the new channel 
of 25655KHz is reported by Brian Clark 


of Wellington N.Z. The station has been 
observed with a program in Arabic 
to sign off at 1930GMT. The Greenville 
station on 26040KHz which has Voice 
of America programs is also now on an 
extended schedule and has been heard at 
2100 sign off, an extension to its former 
1300-1515 schedule. WNYW in New York 
on 21530KHz which is heard as early 
as 1400 is now also noted at 1800GMT. 

BERLIN over Radio Berlin International is 
using two 16M frequencies in its South 
East Asian service. The frequencies noted 
at 1200GMT are 17820 and 17880KHz. 
Another frequency of Radio Berlin In¬ 
ternational is 5955KHz, with a service 
in English to North America 0445- 
0515GMT. The channel of 2i620KHz is 
used at 1200GMT according to verifica¬ 
tion from the station, but is not announ¬ 
ced in the sign-on announcement in the 
30-minute program in English. 


RADIO JAPAN 

The transmissions of Radio Japan, the Overseas Service of the Broadcasting 
Corporation of Japan (NHK) is directed to all parts of the world, and as 
well an hourly news bulletin is carried in English in its General Service. 
Present transmission areas, times and frequencies are shown below: 


AREA 

GMT 

KHz 

North America 

2345-0045 

15125, 11780 

Latin America 

0100-0300 

15135, 15235, 17825 

Hawaii 

0630-0730 

11705, 15235 

Europe (1) 

0630-0830 

15135, 17825 

Europe (2) 

1930-2030 

9700, 11965 

Australia, New Zealand 

0930-1030 

11875, 15235 

Philippines 

1130-1300 

9525, 11780, 11940 

South-East Asia 

1230-1530 

9675, 11705, 11875 

South Asia 

1330-1500 

9525, 9765, 11780 

Africa 

1500-1700 

9670, 7195 

Middle East 

1730-1900 

9525, 7195 

General Service, English and Japanese. 



0000-0030 

9700, 15105, 15425 


0100-0130 

15105, 15300, 15425 


0200-0530 

15105, 15195, 15300 


0600-0930 

9505, 15195, 15300 


1000-1130 

9505, 9605, 15300 


1200-1430 

9505, 9560, 96Q5 


1500-1930 

9505, 9560, 9605 


2000-2030 

9560, 9605, 15195 


2100-2230 

9700, 9605, 15195 


2300-2400 

9700, 15105, 15425 




A«gU Manufacturing Co. P./L. 

347 Darobln Rd., THornbury, 

Victoria. ’Phono 49*1017. A22. 


AEGIS 

IAL SYSTEM 

We’ve* had years of experience 
manufacturing NOISE REDUC* 

ING Aerial Systems for use in 
noisy locations . , . Our* Kits 
are the finest you can buyl 
Available everywhere, write for 
our* illustrated leaflet. 



1HE TELESCOPE 
MAKER 

Build your own power¬ 
ful astronomical tele- 

MIRROR GRINDING * CO P C * it WORKSJ 

FREE CATALOGUE of • Do it yourself kits. • Telescopes. • Optical 
parts. • Lunar Maps. • Star Atlases. • Books. * Binoculars. 

Special—a two-coloured Lunar May 101” x 101” listing 300 formations. 
Add 4c Postage. Price 25c. 

AMATEUR ASTRONOMERS SUPPLY CO. 

11* CLARK STREET, CROW'S NEST. SYDNEY. N.S.W. Phone: 43-4360. 
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$23.75 (£ii/i7/«) 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER £30/-/-) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
£2/10/- EXTRA. Post and packing N.S.W.. $1.25 — Interstate. $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

W« have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carlson who have ceased the manu¬ 
facture of television and radio receivers and can offer the same at le» than 25 per cent of list price. 

The resistors arc mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg. in Vi, I and 2 watt ratings and include some wire 

wound resistors. 

List price, $9.00 per 100. Our price. $2.00 per 100. Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper, and electrolytic in standard values. 

List price, $11 per 100. Our price, $2.00 per 100. Post and packing. 35c extra. 

The potentiometers are all current types and include switch pots, dual concentric and T.A.B. pots. 

List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing, 25c extra. 

KDEK For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply free: One New Type 

rl\EE valve Type 6U7G, 6X5GT or IT4. 


SPECIAL — OFFER 

Complete KIT for TRANSISTOR 6 PORTABLE $17.50 

The complete kit of parti for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed In attractive plastic case as Illustrated. 

Dialg available for all States. Post and Pack: extra. N.S.W.. $1.00, Inter., $1.30. 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA101 

XA10S 

XB10J 


EQUIVALENT 

OC4S 

OC44 

OC75 


R.F. Transistor . 88c 

Ott. Tr insist or . 18* cm. 

AUDIO general purpose .. .. 75c 


Ducoa type SFT 123 equiv, OC74. 7Sc 

Available la matched pairs at.$1.50 p 

AUDIO OUTPUT 

Post and packing on transistors 15c any quantify. 


A.W.A. 23" E.H.T. transformers and 23" 110 deg, deflection yokes. New menu* 

facturers stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


S07 ... 

IA7GT 
1C7G . 
IDSGT 
IMG . 
IK 7C . 
I MSG . 
1PSC . 

I?* 0 .: 


$1.75 
. 95c 
.. 30c 
. 9Sc 


NEW VALVES AT BARGAIN PRICES 


304 
3S4 . 
5V4G 
6BS . 
OCSG 
6F6 . 


7Se 

6H6G .. .. 


6SJ7 . 

95c 

$1.90 

6KTG . 

. 45c 

0SN7GT . 

95c 

ii.oo 

6K5G . 


OSS equiv. 6SK7. 

•Sc 

si.oo 

607G equlv. 

6B6G $1.00 

6U7G . 

45c 

.We 

6SA7GT .... 

- 95c 

6X5GT . 

75c 

$1.60 

6SH7 . 


7C7 . 

35c 


25c 

2Sc 

45c 


Please add postage on all valves. 


12AT7 

1L5G 

12A6 

12SK7 

12SKI 

I2SH7 

•64 .. 

954 . 

955 
EK32 


$ 1.00 

95c 

•0c 

50c 

50c 

10c 

1.50 

25c 

25c 

65c 


(H 

$».jT (£4/17/6) POST ran 



NEW AMERICAN TV POWER BOOSTER UNIT 
AT LESS THAN HALF PRICE 

(EX LIQUIDATION STOCK H. G. PALMER) 

These TV POW-R boosters can be used in two ways. Firstly as a “straight-thru” 
circuit giving extra boost to the TV signal for improved performance on one 
receiver. 

Secondly to boost signal strength to two or three TV receivers coupled to the 
one aerial. 

Full Instructions supplied with each unit 240 volt A.C, operation. 


A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOR USE WITH THE COLLARO OR ES.R. TARE DECKS 

Using 3 silicon transistors as featured in October. Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 




25 WATT .. $53.75. *26/17/6 
17 WATT .. $43.75, *21/17/6 

Poit Extra on 15 Watt 
NS W., 10/; Interstate. 15/. 

25 Watt by Rail or Air. 

Too Heavy for Post. 


NEW 17 & 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifier* Including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coll tappings of 2 to 15 ohms. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms If 
required at 20/extra. 

Inputa provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt la as above but using two 6BQ5 valves in push-pull output. 


12ln ,p«ak«T for .bor. (10 watt) .. $6.75 

Cryatal Microphone, for amplifier . $4.75 

NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 


67/6 

47/6 
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LONDON transmissions on the 11 metre 
band mentioned last month have now 
been defined as the use by the BBC of the 
following frequencies and times: On 257- 
50KHz 0930-1345; 25670 1030-1415 and 
25650 0900-1315. All channels provide 
good reception. The 25750KHz outlet is 
used to the Far East with Indonesian at 
1030, 25650KHz is used for the world 
service with news at 0915 and 1100- 
GMT, while 25670KHz is beamed to 
Africa and programs include one in 
Arabic at 0930GMT. 

TANANARIVE in Malagasy is now re¬ 
ported to be using two frequencies on 
alternate days, 15265 or 17830KHz, using 
a new 100KW transmitter. The program 
0800-0900 is a relay of the Malagasy 
network and is in French 0900-1000. 

MOROCCO foreign service includes 
English 1830-1900, French 1900-2230, and 
Spanish beginning at 2230. It is now 
observed on 7225KHz and 11735KHz. 

TAIWAN, from its studios in Taipeh, is 
now on the air to North America 0250- 
0350GMT on 7130, 15125, 15340, 17720, 
17780 and 17890KHz in English; to 
Australia and New Zealand, English and 
Dragon Show, 1100-1200 on 7130, 9685, 
9655, 17890; French and English to 
Africa and Middle East 1700-1900 on 
9685, 9765, 11725, 11825, 15125 and 
17890; in Korean relays KBS to Vietnam 
at 2330-2400 on 9685, 11825. These are 
some of the major services of the Broad¬ 
casting Corporation of China in its ser¬ 
vices from Taipeh, according to the 
World Radio publication bulletin. 

UGANDA plans to spend 1.4 million U.S. 
dollars on a high powered short-wave 
transmitter that will beam broadcasts all 
over the world from its studios in Kem- 
pala. At present Uganda is seldom heard 
as it uses only the low frequency bands 
for internal services. 


NOTES front readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N.Z. All times listed 
are Greenwich Mean Time, add eight 
hours for Perth, 10 hours for Sydney 
and 12 hours for Wellington time. Fre¬ 
quencies are listed in Kilohertz. 


VIETNAM station Radio Saigon is giving 
good reception on die new channel, 9360- 
KHz, with French at 1100 to 1200 fol¬ 
lowed by English dictation news at 1200 
to 1230. The nome service has been heard 
on 4877KHz with Vietnamese, and ope¬ 
rates 24 hours a day. 

AFGHANISTAN from Kabul has new 
frequencies, 6170, 7255KHz, in use for 
the present and these carry German and 
English. The German program is 1830- 
1900 and English 1900-1930. The Russian 
service has been retimed and is now at 
1700-1730 on 4755 and 7200KHz. 

BELGIUM is using the following frequen¬ 
cies daily, 1000-1200, to Central Africa; 
17860, 21510, 21690KHZ. Daily, 1215- 
1300, to Africa, 17860; To South Asia, 
17820: Southern Europe, 11820. Saturday 
1330-1545 and Sunday 1330-1630, to 
Central Africa, 17860, 21510, 15350; Sun¬ 
day 1330, 1715, weekdays 1600-1715, and 
daily 1715-2100 to Central Africa on 
9740, 17860, 11715, 15335KHz. DaUy 

2115-0100 to Central Africa on 9740, 
North America on 9615 or 6125, and 
South America on 11895KHz. 

JORDAN, broadcasting from Amman, is 
testing on 0100 to 0200 on 11870KHz, 
the station is using identification in 
English and Arabic. 

NICARAGUA station Radio Atlantica has 
now been heard on 6175KHz rather than 
the listed frequency of 6120, and heard 
at 1200 and later. Radio Zelaya, Blue- 
fields, has moved from 5950 to 5945KHz, 
and is well heard at 1200 and later. Also 
reported at 1100GMT at sign on in 
English. Verifies promptly. 


SWITZERLAND, now using two new 250- 
KW transmitters, is well received on 
6165KHz in English from 0700-0800, and 
we have noted signals on Saturday, which 
include the program Swiss Merry-Go- 
Pound with D\ infcrrutipn at 0735 
This signal is better than the one on 
11775KHz carrying the same program. 

WINDWARD ISLAND broadcasting from 
St. George, Grenada, is on the new fre¬ 
quency of 11970, whioh relays local pro¬ 
grams. The station is also reported plan¬ 
ning to use 11895KHz, and is heard at 
2000GMT with BBC news. 


BROADCAST 
BAND NEWS 

INTERNATIONAL WATERS—The first 
off-shore station to commence operation 
outside Europe took the air at 6am New 
Zealand time on Monday, December 5, 
when Radio Haunaki commenced its opera¬ 
tions on 1480KHz. The station, located off 
Auckland in the Hauraki Gulf off Great 
Barrier Island, had been on the air on test 
for a period from Thursday, December 1, 
when it was heard in the evening through¬ 
out the Dominion. The station is located on 
the M.V. Tiri, the transmitter power is 2,000 
watts, and the station uses a 150ft mast on 
the 93ft vessel. The aerial was lost over¬ 
board soon after broadcasting commenced 
and a temporary 50 foot mast is being used. 
The station has been received in daylight 
hours throughout the northern part of the 
North Island, and at night Dominion wide. 
Reception should be possible in Australia at 
1800GMT in the winter months. The station 
is full time commercial seven days a week. 
The station welcomes reports from listeners 
to Radio Hauraki, P.O. Box 2964, Auckland, 
N.Z. 

Our verification for a report on Radio 
Hauraki was signed by Brian Strong, one of 
the announcers. The station is now on the 
air Monday to Thursday 6am to 10pm 
NZT, Friday 6am to midnight, Saturday 
9am to lam Sunday, and on Sunday 
9am to 9pm. Converted to GMT the 
schedule would read, Sunday to Wednesday 
1800 to 1000 GMT, Thursday 1800 to sign 
off 1200 on Friday, 2100 Friday to 1300 
Saturday, and 2100 Saturday to 0900 on 
Sunday. 

The frequency of 1480KHz we have obser¬ 
ved is not accurate. The signals are now on 
1477KHz, clear of the Australians on 1480- 
KHz, but at 1000GMT suffers interference 
from the Siberian USSR station on 
1474KHz. Station verifies by letter, but is 
having cards printed. 

Radio Hauraki is in international waters, 
5 miles from Port Tipena on Great Barrier 
Island. Supplies of program material are 
sent to the ship by launch or amphibian 
aircraft. The station announcers are on the 
air in three hour personality bands. 

NORFOLK ISLAND—A station seldom 
reported is VL2NI Radio Norfolk Island, 
1570KHz, located at the Administrative 
Office in Kingston. The station has been 
heard by listeners in New Zealand, who re¬ 
port that, on the first Tuesday of each 
month, there is a relay of the local Council 
meetings. Other reports state that the station 
relays the Radio Australia Breakfast session 
and news to 2230GMT, when local news 
and shipping is presented. 

KENYA—The Marconi Company has 
completed the installation of four 50KW 
medium wave transmitters for the “Voice 
of Kenya” programs from Nairobi. The new 
transmitters recently completed are now in 
operation, two 50KW in parallel for the 
English transmission on 863KHz and one 
50KW for the Swahili program on 750KHz. 
The other transmitter is being held in re¬ 
serve at present. The new transmitter site is 
Ngong, near Nairobi, and two 10KW trans¬ 
mitters have been moved from the old site 
at Langata to the new site. a 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 


YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
NOW 

enrolments ** 
close 6th Feb., 

1967. Classes com- *** 
mence 2 days later. ** 

Send for training syllabus. 

There is no obligation. 

NAME ........ 

ADDRESS... ....... 

the MARCONI SCHOOL of 
wireless 

G.P.0. Box 2516, Sydney 

A Service of Amalgamate* Wireless (Australasia) ltd. 
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★★★★★★★★★★★★★★★★PHONE 51-38451 


636 KINO STREET, NEWTOWN-51-7008 

EVENINGS and WEEKENDS: "KALUA", Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


NEW 

HOME LIGHT BATTERY 

CLYDE OR DUNLOP 
19 Plate. ISO Amp. 

Dry Charged. Celle. 

$3.25 £1/12/6 ea. 


A.C. D.C. MOTORS 

32V and 110V. 

High Speed, Series Wound* 
1/8 h.p. motors, 

$3.75 £1/17/6 

Post N.S.W. 75c. Interstate $1*25. 


NEW VALVES 


CHASSIS PUNCHES 

SIZES Vi", V.”, 1”, 

l'V with tapered 
Reamer and Carry Box. 

$5.75 £2/17/6 

Post 50c. Interstate $1.00. 


1A3 .. - 

75c 

12SK7 

50c 

1A5 . - . 

75c 

12SL7 

. $1.25 

1C5 .. . 

75c 

47 - 

. $1.25 

1C6 .. . 

$1.25 

76 .. . 

75c 

1C7 .. . 

50c 

84/624 

$1.25 

IDS .. - 

55c 

723A 

. $6.00 

1F5 .. 

$1.00 

809 

. $1.75 

1G4 .. 

, 75c 

813 

. $7.00 

1H5 • • ■ 

75c 

829B and 

$5.75 

1H4 .. .. 

75c 

Socket 

1J6 

$1.25 

866A 

. $1.50 

1K7 .. 

50c 

954 .. . 

50c 

1L4 .. .. 

50c 

956 .. . 

50c 

1M5 .. 

50c 

1603 .. . 

50c 

1N5 . . 

75c 

1616 .. . 

50c 

105 .. 

50c 

1619 . . . 

. $2.00 

IT4 .. 

$1.00 

1629 .. . 

. 50c 

6AR6 

$1.25 

1050 . . . 

. $2.00 

6AS7 

$2.00 

9006 . . . 

50c 

6B6 .. .. 

75c 

AVll 

. 25c 

6B8 . . 
6BF6 

75c 

$1.00 

<*&1013 

$10.50 
. $1.50 

6C8 

75c 

CV63 

75c 

6F6 . . 

$1.00 

CV66 

. 75c 

6G6 .. ... 

75c 

CV1101 

. 75c 

6G8 .. 

$1.50 

CV113J 

75c 

6J6 . . .. 

$1.00 

CV1136 

75c 

6J7G .. 

75c 

EBC33 

75c 

6J8 .. 

$1.75 

EC70 

40c 

6K6 .. .. 

75c 

ECH33 . 

. $1.50 

6K7 .. .. 

50c 

EF36 

. 75c 

6N7 . . . 

75c 

EF37 

75c 

6SA7 Metal 

75c 

EF39 

. 75c 

6SC7 

$1.00 

EF72 

40c 

6SH7 

40c 

EF73 

40c 

6SJ7 .. .. 

95c 

EK32 

. $1.50 

6SK7 

$1.25 

EL91 

. $1.00 

SB* 

. 75c 

EM35 

. 75c 

$1.25 

KTW62/ 


& :: :: 

75c 

6U7 

. 75c 

50c 

RL27 

. $1.50 

7N7 .. .. 

75c 

VR65 

50c 

7W7 .. .. 

50c 

VR75/30 

$1.50 

12A6 

50c 

VR105/30 

$1.50 

12AT7 

$1.00 

VR150/30 

$1.50 

12BE6 

12BH7 

$1.00 

75c 

w n . • 

. im 

12C8 

$1.25 

42 .. . 

. $1.00 

12SJ7 
l^?6 ' 

$1.25 

$2.00 

75c 

:: 

49 . . . 

• 

. $1.00 

2X2-879 .. 

50c 

53 .. . 

. $1.00 

3B7 :: :: 

$1.25 

59 .. . 

. $1.25 

$1.00 

89 . . . 

. $1.00 

3D6 .. 

$1.00 

77 .. . 

. $1.00 

5X4 .. .. 

50c 

CL4 . . . 

. $1.25 

5Y4 .. .. 

50c 

EMI . . 

. $1.25 

5Z4 ,. .. 

$1.00 

TZ40 

. $1.00 

6AC7 

75c 

6AB7 

. 75c 

6AG5 

95c 

6C6 

. $1.25 

W? :: 

$, io # ? 

6SC7 

7A6 .. . 

75c 
. 75c 

6AL5 

75c 

9006 .. . 

50c 

6AM5 

75c 

6L6 

$1.50 

6AM6 

75c 

6AK5 

75c 

6AN5 

$1.25 

807 

$1.75 


GENEMOTORS 


Input 

Output 



12v 

600v 

300mA 

New 

.. $11.00 

12v 

500v 

350mA 


. . $17.00 

12v 

1200v 

200mA 


. $13.00 

24v 

250v 

100mA 

New 

. . $4.00 

24v 

540v 

200mA 

New 

. . $4.00 

24v 

300v 

250mA 

New 

. - $5.50 

12v 

275v 

110mA . 


i. t . . $7.50 


NEW POWER 
TRANSFORMERS 

I960 5ln CRO.SH.75 

325 x 325 150MA. $9.50 

285 x 285 306MA.$14.70 

800V and 270V 300MA . $15.00 

240V-110V 1.3KVA Auto .. $21.00 
150 x 150V 30 MA .. .. $2.75 
225 x 225V 40MA .. .. $3.00 
124V Doubler 300MA .. .. $6.75 

130 V Doubler 400MA $7.75 

145V Doubler 450MA .. .. $9.75 

150V Doubler 500MA .. $10.75 

220V Doubler 600MA .. .. $14.70 
310 x 310 170MA. $4.95 


1" SELSYN MOTORS 
—TRANSMITTERS 

SO V AC—S» cps. 

$5.75 £2/17/6 

Post 75c, interstate 31.00. 


RELAYS 

6V, 3-pole Miniature .. . 

12 volts, DPDT, 5 amp . 

12 volt* DPDT. 

100pf TX var., condensers . 
Hl-speed Polarised relar . 


$1.50 

$2.00 

$1.25 


P.M.G. TYPE 3000 


0000 

1000 


ohms, 

ohms. 


$1.25 

$1.25 


Lapel Crystal Mikes 
Crystal Mikes with switch 
Telephone Pick-up Units 
Contact Pick-up Unit* .. 
100UA Stereo Bal Meters 


$1.25 

$1.50 

$1.25 

$1.50 

$3.50 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 35c 

2mfd 600V. 65c 

lmfd 600V. 65c 

4mfd 600V. 65c 

4mfd 2.5K.$3.00 

lmfd 3000V.$1.70 

.5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 2ViK .. .. ea. $1.50 

4mfd 3000V.$3*50 

2mfd 3000V.$2.50 

lmfd 3000V.$2.00 

1.25 mfd 6000V.. $4.50 

mfd 4000V.$3.00 

2mfd 2000V.$1.50 

4mfd 1500V.$1.50 

lmfd 1500V.$1.00 

8mfd 600V $1.00 

lmfd 1000V $1.00 

PYE REPORTER"” 

2-way Vehicle Band Transceivers. 
Ex-Taxi Cabs. 

12 volt, 70 meg. Complete with 
valves and speaker. 

$33.75 £16/17/6 


NEW C.R.O. TUBES 

3API-906 3in.$2.75 

CV112 5in.$2.00 

VCR97 6in .$3.75 

ACR10/VCR139A 3in . . $3.00 
CV1522 lV 4 in.2.25 

“bendix“ 

FREQUENCY METERS 
$ 110.00 


Geloso 2615B 

COMMUNICATIONS RECEIVER. 
FRONT END. 

$50 


NEW HEADPHONES 


5 Ohm. 

2000 Ohm. 

4000 Ohm. 

American Lightweight 
Australian DLR .. 
Dynamic Earpieces, p. 

Post 25c i 


$2.25 

$2.25 

$2.50 

$1.25 

$1.25 

45c 


NEW ROTARY 
CONVERTERS 

lte Wall, 50 Cycle. 

24v to 32v input, 
output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

$39.75 £19/17/6 

450 Watts, as above 

$73.75 £36/17/6 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices. 
Call, write or phone, any time- 


TRANSISTORS 

2N174 . $5. 

2N442 .$4.50 

2N441 .$4.00 

High-powered units for 75-watt 

audio, 200-watt power uniti or 

transistor Ignition. 


CRYSTAL 

CALIBRATORS 

500 K.C. and Variable Tanlng. 
1 Meg to 30 Megs and Higher 

$9.75 

Post N.S.W. 7/6. Interstate 15/-. 


NEW G.M.F. 

1/8 H.P. 240V-A*C. Motors. 

2 speed. Reversible. 

Capacitor Start. 

Double ended drive. 

Ball bearings. 

$5.50 £2/15/ 

NEW FAN MOTORS 

Z-speed. 1SOO-3UOV. 

IDEAL FOR TAPE RECORDERS 

$3.50 


NEW METERS 

Square. Clear Plastic. 

2*/4ln 50 UA.$4.75 

34*in 50 UA.$5.75 

2*/4ln V.U. Meters.$4.75 

*Hln 1mA.$4.75 

2*/4in 500V A.C.$4.25 

2*/4ln 500V D.C.$3*50 

34iin 500V A.C.$5.75 

3Hin 500V D.C.$5.00 

Post N.S.W. 25c. Interstate 40c. 


NEW 

MINIATURE 
D.C. MOTORS 

l'/i to 3 V. 6000 R.t'.M- 

39c ea. $3.50 doz. 

Post 10c. Post 50c. 


SCOUT 
MAGNETIC 
COMPASS 
39c ea. $2.50 doz. 

Post 10c. Post 50c. 


NEW 

TRIO 

COMMUNICATIONS 

RECEIVERS 

9R59 D.E. SIDE BANDER 
9 Val.es. Mechanical Filter. New 
Design. New Bandsnread. 

$159.50 

J.R. 200 KITSET 

As described in Trade Review, July 
Issue* 

$89.00 

Wired, Tested and Guaranteed. 

$99.00 

Other models—See August issue 

J.R. 60 

15 Valves. 5 Bands. 

550 KC to 32 Megs. 

4- 142 to 148 Megs. 

£107/10/-to$215 


AR8. RECEIVERS 

NEW CONDITION 

$53.75 

Converted for 240V AC Operation. 

$75.75 

AT5 TRANSMITTERS 
$19.75 

Aerial Coupling Units 
$9.75 


3BZ RECEIVERS 

AIR TESTED. PERFECT ORDER. 
6v Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships’ use. 

$55.00 £27/10/ 


AR7 RECEIVERS 

Realigned. Air tested. Perfect order. 
Rack Mounted or Cabinet. 

$105.00 

3BZ TRANSMITTERS 

AIR TESTED 

$55.00 

522 TRANSCEIVERS . .. $25*75 

522 RECEIVERS.$11.50 

522 TRANSMITTERS .. .. $13.50 


522 TRANSCEIVERS 

Complete With Valves. 

100 to 156 Megs- 

$25.75 £12/17/6 

522 TRANSMITTERS 

Complete With Valves. 

$13.50 £6/15/- 
522 RECEIVERS 

Complete With Valves. 

$11.50 £5/15/ 


New Condition 
8c RECEIVERS 

Post-war version of H.R.O. 
4 band 1.6 to 26 megs. 

Air tested. Perfect order. 

$90 £45 


ISO 
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AMPLIFICATION 


.★★★★★★★★★★★★★★★★phone 51-3845 



COMMUNICATION 




636 KING STRUT, NEWTOWN—51 -7008 


136 VICTORIA ROAD, MARRICKVILLE - 51-3845 




GUITAR 
AMPLIFIERS 

10-Watt, Two Channel, with Twin 
Cone Speaker .. $83.95 £26/15/ 
14-Watt, 4 Inputs Bass and Treble 
Boost. 2 Twin 

Cone Speakers .. $63.00 £31/10/ 
17* Watt. Four-Channel. Bass and 
Treble Boost Two 
Twin Cone Speakers $76.25 £30/2/6 

35 WATT 

4-Channel. Bas sand Treble Boost. 
4 Twin Cone 

Speakers .. .. $109.05 £54/10/6 

Vibrato with foot control and 2 pre¬ 
set controls for frequency and In¬ 
tensity. $10.50 (£5/5/) extra on 
above models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 20 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato control 
included. 

$163.50 £81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. Two 12in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$145.75 £72/17/6 

PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt.$79.75 

45 Watt .... ... $99.75 

60 Watt.$119.75 

4 Inputs. Bass and Treble Boost. 
Vibrato If required* $10.50 extra. 


TAPE ECHO UNIT 

Suits any Guitar amp. 
without any alteration. 
JUST PLUG IN. 

$139.50 


PLAYMASTER 106 
AND 107 



Feb. and March Elect. Aast. 

106 

WIRED AND TESTED. $88.75 

107 

WIRED AND *70 Aft 

TESTED.f' '.WU 



PLAYMASTER 4 
STEREO AMPLIFIERS 

Pash-Pall, 8 Waft per Channel. 
Bass and Treble boost and Cat. 

Wired and Tested. 

£38/10/- $77.00 


T.V. 

SIGNAL-BOOSTER 

240 V. operation. No change. To 
set. Simple connection. Extra sain 
on all channels. 

$9.75 

Fort SOc. 


NEW RECORDING 
TAPE 

£ s d 

3In Mylar LP 300ft .. 10 6 

Sin Mylar LP 900ft .10 0 

5in Mylar DP 1200ft ..150 
5%in Mylar LP 1200ft .15 0 
5441n Mylar DP 1800ft . 1 17 6 

7ln P.V.C. 1200ft ....150 
7ln Mylar LP 1800 .... 1 17 6 
7!n Mylar DP 2400ft .. 2 10 0 

10V5ln Mylar LP 3600ft .. 3 15 0 
Post 2/6 per Spool. 

niiMiiiiiiMiiiiiiiiiHimiiiiiiiMiiiiiniiiiiiiiiimiiiiiiiiiMiiiiiiMiiHiiiiiiiiiiiimiiiiiiiimmiiiiinmimmiimiiiiiiiiimiii 

1 WEEKEND - HOIIDA Y - EVENING 
| DEMONSTRATIONS AT C0UAR0Y 

i PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 


P.A. SPEAKERS 

8 WATT 

8In Units In Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$13.50 £6/15/ 

In Double Ended Flares. 
Duolaterd! Coverage. 

$14.50 £7/5/ 

Line Output Transformers 
to suit. 

$1.75 (17/6) extra, 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coll 16 ohm. 

$21.50 £10/15/ 

15 Wall Ratine. 

$15.75 £7/17/6 

REFLEX HORNS TO SUIT. 

$21.50 £10/15/ 


nuiiiMiiHiMHi 



iMiiiiiiutiiMiimiiiiiiiiiiiiiitiiiiiiuHiiiiiiiiiiiiiiiiiiiMMiiiumimiiiiiimiiiiHiMimiMMHiiiiiiiiim 


BATTERY 

CHARGER 


/—\ 

m 


240 Volf A.C. Operation 

Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 


STANDARD 

2 amp. 6V, 12V* TRC .. $11.50 

3 amp. 6V, 12V. TRC .. $12.25 

4 amp. 6V» 12V. TRC .. $15.25 

5 amp. «V. 12V. $15.95 

Post. fc.S.W. 75c. Interstate $1.25. 


DE LUXE 

3 amp.$16.75 

4 amp.$19.75 

6 amp.$21.75 

10 amp.$27.75 

Rail or Air Freight on. 


MULLARD 

MAGNAVOX 

BOOKSHELF ENCLOSURE 
Maple, Teak or Walnut 

Complete $26.00 

SUPER BOOKSHELF $40.50 

Post: N.S.W. 5/-. Interstate 10/-. 

PLAYMASTER 
BOOKSHELF UNITS 
6in 8in 12in 
$29.50 $33.50 $36.50 




REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

£ 2 / 17/6 $ 5.75 

Post. 3/6. 


ElEGA 

REVERB. SPEAKERS 

Automatic addition of reverberation 
to any existing amplifier. 

Handles 12 Watts. 

£ 12 / 15 /. $ 25.50 


CO.AXIAL SPEAKERS 
C.S-30. 12" 

V.C. 16 ohm. Cross over 3.868 
cycle. Frequency rango 38 to 
26,888 cycles. Rated 26 Wafts. 

£13/19/6 $27.95 
C.S-20. 8" 

V.C. 16 ohm. Cross over. 3.886 
cycle. Frequency range 46 to 
20.600 cycles. 

Rated 8 Watts. 

£7/19/6 $15.95 


HORN TWEETER 

CT-3 

2,000-20.000 Response. 
20 Watts Power. 
Sensitivity 110 dbw. 
Weight lttlb. 

(£ 4 / 9 / 6 ) $ 8.95 


DISTRIBUTOR FOR 

DUAL GARRARD BSR 
GRAMO. UNITS 

GOODMAN 

SPEAKERS 

TRIO COMMUNICATIONS 
RECEIVERS, STEREO 
AMPLIFIERS AND TUNERS 

Full Range of Radio and TV 
Test Equipment. 

Multi Meters. 

Transistor. Power Supplies. 

Send For Broehuro and 
Special Price Lift 
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YOURS FREE FOR 7 DA YS 

The New ‘Picture-Book’ way of learning 

ELECTRICITY [5 vols.] 
ELECTRONICS [6 vols.] 


BASIC 


You’ll find it easy to learn with this outstandingly successful 
new pictorial method—the essential facts are explained in 
the simplest language, one at a time; and each is illustrated 
by an accurate, cartoon-type drawing. 


The books are based on the latest research into simplified 
learning techniques. This has proved that the Pictorial 
Approach to learning is the quickest and soundest way of 
gaining mastery over these subjects. 


r POST NOW "FOR ThTs OFFER l " 1 

TECHNICAL BOOK AND MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE — PHONE: 32-3951 

PI..S. sand m. Without Obligation to Purch.i., Basic Elactrlcity/Sotlc Electronics on 7 
Days' Fra. Trial. I will alth.r r.turn s.t, carrlag. paid, in good condition within I days 
or jenci down payment of $2.50 (Basic Electricity) followed by 5 fortnightly payments of 
$2.00. Down payment of $2.50 (Basic Electronics) followed by 5 fortnightly payments of 
$2.50. Alternatively, I will send $11.00 (Basic Electricity—5 parts). $13.10 (Basic Electronics 
—i parts) post free. This offer applies to Australia only. 

Tick against set required (only one set allowed on free trial). 

BASIC ELECTRICITY Q BASIC ELECTRONICS □ 


Signature. 


(If under 2< signature of parent or guardian) 


Name. 

BLOCK LETTERS BELOW 


Address ...• 
| PULL POSTAL 



ALSO AVAILABLE IN THE SAME SERIES :—Pay™* with ordtr only. 

FREE TRIAL OFFER DOES NOT APPLY TO THOSE BELOW. 

BASIC SYNCHROS and SERVOS 


BASIC ELECTRONICS CIRCUITS 
BASIC INDUSTRIAL ELECTRICITY 


These three sets are eeeh of two perts end contain be¬ 
tween 240 and 288 pages, 300 illustrations and are uniform 
in size with BASIC ELECTRICITY and BASIC ELEC- 
TRONICS. Each sat of two volumes is priced at $5.90 
plus postage 25e. 


THE PURPOSE OF THE MANUALS is to train technicians, not high grade engineers. They are, 
therefore, admirably suited for self-instruction and for use in Colleges and Technical Institutes; also for 
Apprentice Training Schemes in many branches of industry. 

These Manuals present a unique simplification of an ordinary complex set of subjects. Their com¬ 
bination of straightforward text and helpful illustration has led to their adoption as Standard Training Man¬ 
uals by; The Royal Navy; Many Units and Corps of the Armies of Britain and the Commonwealth; and 
Technical Training Commend of the Royal Air Force. 


TECHNICAL BOOK & MAGAZINE CO. 

295-299 SWANSTON STREET, MELBOURNE 

Please post by return the items ticked for which I enclose 

remittance of $••.. 

| Basic Synchros and Servos □ 

I Basic Electronic Circuits. □ 

j Basic Industrial Electricity. Q 

| Name .. 

J Address ..... 

I. 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


TECHNICAL BOOK 
& MAGAZINE CO. 

295-299 SWANSTON STREET, 
MELBOURNE 

TELEPHONE: 32-3951 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


The Art of Writing Reports 


CREATIVE REPORT WRITING, by 
Arnold B. Sklare. Published by 
McGraw - Hill Book Company, 
New York, 1964. Hard covers^ 
6iin x 91 in, 428pp., many illustra¬ 
tions. Price in Australia $8.35. 

In his preface to this excellent book 
the author writes ... 

“The ability to write well — with 
form and substance — cannot be 
acquired casually. There is only 
good and bad writing, not good and 
bad report writing. Neither is there 
technical writing’ nor ‘business 
writing’: there is writing.” 

... to which, after exclaiming a hearty 
“hooray!”, I cannot resist the temptation 
to add that there are also no such things 
as “learned-journal paper writing” 
nor “high-level technical writing”; as the 
man says, there is only writing. 

This simple fact seems to have escap¬ 
ed the notice of an ever-growing horde 
of “publish-or-perish” paper and article 
authors, to judge by the numerous ex¬ 
amples of poor writing in contemporary 
magazines and learned journals. So pain¬ 
fully often does one find evidence of 
muddled thinking, pomposity, incompe¬ 
tence and sheer indifference to the re¬ 
quirements of effective communication, 
all padded liberally with “waffle” and 
presented as “high level” writing. The 
old joke “I can't understand it, so it 
must be mighty profound!” seems to be 
in danger of becoming a maxim for a 
large proportion of would-be technical 
writers. 

Creative Report Writing is a well- 
written and highly readable source of the 
information and skill knowledge neces¬ 
sary for the countering of this trend. 
Professor Sklare is both an academic 


and an experienced writer, and his 
book is an excellent example of putting 
one’s preaching into practice. 

Throughout the book there is strong 
emphasis on such elementary things 
as knowing what one is writing about, 
working out how it can best be com¬ 
municated to the reader, and the basic 
laws of expression. 

There are seven main sections. In the 
first the author analyses the form and 
function of the written report, com¬ 
pares it with the other forms of written 
communication, and describes the vari¬ 
ous forms which the report may take. In 
the second section he discusses general 
problems and considerations regarding 
the technique of report writing: mean¬ 
ing, style, structure, word choice, use of 
various types of language, and use of 
logic. 

In parts three, four and five, he gives 
a progressive description of the step-by- 
step creation of a report, following 
through the stages of organisation of 
material, elaboration and amplification 
of deductions, use of graphic devices, 
formats, and mechanics. And in the last 
two sections he gives descriptions of 
special kinds of reports, together with a 
selected bibliography on report writ¬ 
ing. 

Professor Sklare has undoubtedly 
given us a book which can be highly 
recommended to all who are involved 
or who will ultimately become involved 
in the writing of technical reports, pap¬ 
ers or articles. 

Our copy came direct from the pub¬ 
lishers, but we are assured that copies 
are available from all comprehensive 
booksellers. (J.R.). 


tronics engineer, but it should serve as a 
useful introduction for those intending to 
make a career in electronics, and for the 
technically trained in other fields. 

Our copy from the Technical Book and 
Magazine Co. Pty. Ltd., 289 Swanston St, 
Melbourne, Victoria. (H.A.T.) 


Brains , Machines 

and Mathematics 

BRAINS, MACHINES AND MATHE¬ 
MATICS, by M. A. Arbib. Published 
by McGraw-Hill Book Company, Inc., 
New York, 1964. Hard covers or paper¬ 
back, lge. era. 8vo (5iin x 8in), 152pp, 
many diagrams. Price in Australia, 
$2.05 (paperback), $7.30 (hard covers). 

Although it claims to be an “introduction 
to the common ground of brains, machines 
and mathematics," 1 think this book is better 
regarded as a reference mainly for the 
reader already fairly familiar with the 
logical and mathematical concepts of cyber¬ 
netics and information theory. It is very 
concise and rigorous, but from an informa¬ 
tion transmission point of view the 
redundancy level seems too low for it to 
qualify as an introduction. One virtually 
has to know already what the author is 
talking about before the book can be 
understood . . . 

In contrast with the highly concise 
manner of presentation the content seems 
a somewhat rambling sample of snippets 
from various disciplines. A little neuro¬ 
physiology, some theory of auromata, basic 
computer theory, symbolic logic, informa¬ 
tion theory, feedback theory and cybernetics, 
some biology, and not a little philosophical 
speculation. A rather weird mixture, and to 
my mind the attempted synthesis of it all 
into some sort of unity is far from success¬ 
ful. 

The book is a revision of the lecture 
notes of a course delivered in June-August, 
1962, at the University of New South 
Wales, when the author was at that 
university as a visiting lecturer. At present 
he is apparently a research assistant at 
M.I.T. 

Our copy came direct from the publisher, 
but we understand that supplies are avail¬ 
able from most of the larger booksellers. 
(J.R.) 


Survey of Electronic Developments 


EVERYDAY ELECTRONICS, by Thomas 
Roddam. Published by George G. Har- 
rap and Co. Ltd., London. Hard covers, 
8!in x 5Iin, 245pp., with numerous 
line drawings throughout text. Price in 
Australia $4.30 plus postage 20c. 

To cover such a wide field as the title 
suggests in a single volume of 245 pages 
sounds like an ambitious project, but Thomas 
Roddam is a very experienced writer of 
technical books, with a gift of clear explana¬ 
tion combined with concise expression, and 
he has succeeded admirably in covering his 
field within the limitations of his space. 

Despite the title, this book is not a 
popular account of electronics for the non¬ 
technical reader. Rather, it is a book for 
those with technical training in other fields 
who find it desirable to gain a closer know¬ 
ledge of electronics, particularly in view of 
its impact on many other branches of tech¬ 
nology and science. The author also 
envisages it as suitable for background 
reading for students in their final year at 
secondary school, preparing for a career in 


electronics, and those attending technical 
colleges. 

Assuming, therefore, that his readers are 
educated to a reasonably high level, with 
a knowledge of mathematics at least to ele¬ 
mentary calculus, Mr Roddam does not 
hesitate to intrckluce mathematics where 
necessary to clarify a point, or avoid a long 
winded wordy explanation. 

Although much of the material is basic, 
as one would expect, the scope of the work 
is extensive, and is right up to date, with 
chapters devoted to such specialised fields 
as lasers and computers. The chapters -are 
entitled: The Electrical Foundations; Cir¬ 
cuit Elements; Valves, Transistors and Re¬ 
lated Devices; Amplification of Electronic 
Signals; Oscillators and Modulators; Sound 
Waves; Television and Picture Transmission; 
Aerials and Propagation; Magnetrons, Las¬ 
ers and Other New Devices; Computers and 
Controls. 

In conclusion, then, this book is not for 
the non-technical reader, nor would it appear 
to have a great deal of value for the elec- 


TRANSISTOR SERVICE 

til JAPANESE AND LOCAL SETS 


Aristone 

Berlin 

General 

Mariner 

National 

Sony 

Sharp 


REPAIRED 

including . . . 

Aurora 
Crown 
Hitachi 


Belair 

Fujiya 

Kenco 


Mitsubishi Nanaola 


Nivico 

Spica 

Toshiba 


Sanyo 

Standard 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 
211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 
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SOUND PROJECTORS 

Cinevox Prefect 16n»m In good 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 

£57-10 0 $115.00 
CIRCULAR SLIDE 
RULE 

3l41n diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

12/6 $1.25 each 

_Post 10 cents _ 

REFLECTOR 

GUNSIGHT 

Contains these tenses: 

1 Lens lln Focus, lViln diam. 
1 lens 1 11/lGin Focus, lViln 
d IOmeter. 

1 Air-spaced Lens, IViln diam. 
I Filter Lens, 1 Graticule, 
I Lampholder. 

18/6 $1.85 

Post: N.S.W., 30c: Interstate. 40c. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Usee standard batteries at each 
phone. Any number can be con¬ 
nected together on single lino. 

£11-10-0 $23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
_station._ 

AERIAL CAMERAS 

F.24 Mark IV 2.9 Lens, etopi 11, 
•. 9.6, 4, 2.9. 

With 3ln x Sin FI DoAmeyer 
Lenses complete with wooden case. 

£19-10-0 $39.00 

90c Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 

SHIPS' CLOCKS 

(No belli. Smith's 8-day, fully 
Jewelled. Original cost $120. 
Special 7ln brass $29. lOViln Seth 
Thomas splash-proofed bakellts 

£15 $30 

Post N.S.W., 70ci Interstate, 99c. 

MINIATURE 
ELECTRIC MOTORS 

IVi to 3 volts DC, Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each 

_ (Post 7c> _ 

807 VALVES 

BRAND NEW IN CARTONS 

17/6 $1.75 eo. 

_Post 4c_ 

TELEPHONE WIRE 

21 gouge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll or twin (equal Vi 
mile). $7.00 per cofl. 

Post, N.S.W. 70ci Interstate $1.10. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1.500 Ohm 
_ Coll,, 21.23 each. _ 

AWA OSCILLOSCOPE 

Calibrated with delay time base. 
9ln, 240 vac., perfect. 

£97-10-0 $195.00 


AMPLIFIER 

Subminiature 4-Transistor, Audio 
Push-Pull. 

£3-10-0 $7.00 Post 90c 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height 181n. Complete with 
lead, 

12/6 $1.25 

Post and packing, $1.00. 


DRAFTING 

MACHINE 

Genuine Swlss-Wlles (Without 
Scale). 

£9/15/* $19.50 Post $1.21 


P.M.G. Phone Jack and pings, 25c 
each, 45c the pair. 

Post 7c. 

NIFE CELLS 

1.2 Volt fuly charged, 4In x 31n 
x lln 4 AH. 

10/- $1.00 each 

Post, N.S.W., 25c; Interstats, 35e. 
1.2 volts IS AH, 8in x 4in x 2ln, 
$2.95. 

2.4 volt 10 AH, 6!n x 2Viin x 2in. 

$2.50. 

Post, N.S.W., 30c; Interstate, 40c. 

PERSPEX 

Slightly domed shape, 16!n x 
12in, $1.55. 2ft 6In x 18in tap¬ 
ering to 6!n, $1.75. 2ft 6in X 2ft. 
$2.45. Domed approximately 3ft 
6!n x 2ft, $9.50. 

50c cartags to rati. Freight payable 
at neareat attended railway station. 


VALVES 

BRAND NEW 

IN CARTONS. 

Special discount for quantity 



P.M.Gy TYPE KEY SWITCHES. 
49c each. Post, 19c. 


807 

$1.75 

6AG5 

50c 

6SN7GT 

95c 

X61M 

$2.20 

89 

$1.00 

CV850 

$1.50 

12SA7 

$1.25 

1116G 

30c 

6116 

41 

45c 

•1.25 

832 

$5.00 

5U4G 

95c 

6F13 

75c 

77 

$1.00 

6AK5 

$1.50 

VR150-30 

6X4 

$1.00 


$1.00 

6F8 

75c 

5CPI 

$3.95 

6N7 

$1.00 

EF50 

35c 

12SK7 

50c 

6U7 

75c 

VR1120 

50c 

V1103 

$1.00 

VR118 

75c 

VH120 

75e 

VR65 

25c 

IL4 

$1.00 

6R7GT 

50c 

5Y3 

$1.50 

VT4C 

75c 

6C4 

SOe 

AU5 

$1.00 

CV21S4 

$2.25 

80 

$1.25 

2x2 

75c 

6AK5W 

$1.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 


50 Power Coated Leas. 
Brand sew. 

£2-19-6 $5.95 


i0 magnification with a 
coated objective lena. 
With Tripod. 

£17-10 $35.00 

As Illustrated. 

Postals, 95c; latsrstats $1.20. 



TELESCOPES 

St < 40 with Tripod 

£4-17-6 $9.75 


45 , 40 VARI-POWER 
WITH TRIPOD 

£7-19-6 $15.95 

Post 70c; interstate, 95c. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw., lw, 2w, 
tolerances between 1 and not ex* 
cecdlng 5% including 100, 360, 
560, 790, 15K, 22K, 27K. 100K, 
JB0K. 220K, 960K, 820K, ohms. 
Usual pries 40c each, 50 assorted 
different values for only 

37/6 $3.75 

Post 15 cents 

GENUINE VARIACS 

0-119 V.A.C. 1| Amps, $29 each, 
or couple 2 together for 240 V.A.C. 

The two for $45 
Genuine American 
Zenith Voriacs 
0-115 V.A.C. 7.5 Amps, $19,50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50e cartage to rad. Freight pay¬ 
able at nearest attended railway 
_station._ 

522 TRANSCEIVERS 

100 to 150 m/es. 

£17-10-0 $35.00 

KLYSTRON MIXER/DUPLEX 
units, 9375 megs, complete with 
crystals, $13, £6/10/ each. 

Post. N.S.W., 45c; Interstate, 50c. 

FRACTIONAL 240V 
AC MOTOR 

1/29 b.p., new, with coupled 2* 
•peed gearbox. 1425 and 300 
r.p.m. Ideal for nimbler, etc. 

£ 10 - 0-0 $ 20.00 

Poet N.S.W., 70o Interstate. 95c. 

BATTERY CHARGER KIT 

TOP grade, Imported from England. 
Complete assemble yourself with 
Instructions. 

6 or 12 volts. 2Vi amps without 
meter, $8.50 or £4/5/. 

2 Vi amps with meter, 

$10.50 (£5/5/). • 

4 amps with meter, 

$12.50 (£6/5/). 

Post. N.S.W'., 70c; Interstate, 95c. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100 yds. roils, $3.00, 6 or 
mors. 

£1-5-0 $2.50 

30c cartage to rail. Freight payable 
at nearest attended railway 
station. _ 

MICROMETERS 

Brand new Goodsll-Pratt, 0 to lln, 
$7.50( Slocotnbe, lln-21n, $7.I5| 
Starrstt lln-2tn. $9.85. 

Post, 32c. 

CHOKES, 7.5H, 60mA .. .. 95e 
VIBRATORS, 6 volts, 7-pln, 75c 
each. 

UNISELECTORS, 4 BANK. $4 00 
INVERTERS, 26v-U5v 2Kw 400 

cyd*.$9.50 

HAND MICROPHONES. with 
PrsM-to-Talk Switch .. 95c ea. 
Post, N.S.W., 2Sc» Interstate, 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic Ex¬ 
tend to 4ft 61a.$15.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads. $35.00 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and V1GNOLES, 
500 volta, __ 

~ ASTRONOMICAL 

TELESCOPES 

3Vi” Reflector. 126 Magnification 
complete with 4X Finder and 
Equatorial Mount. 

£29-10-0 $59.00 

Post N.S.W. 70c, Interstate $1.20 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

I x 30.$19.50 

7 x 50.$26.50 

10 x 50.$27.50 

12 x 50. .. .. $28.50 

Post. N.S.W. 70c; Interstate, $1.20 

SPECIAL ARMY RELEASE. 

TELESCOPES 

ALL LENSES 

"ASTRONOMICAL" QUALITY. 
General and Marine Use 
4 x 40 Genuine HANDLEY. 
Cost $60.00. Our Price. $6.50. 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost $90. 

Our Price. .... $9.85 

15 x 40 variable Power Otway, 
$15.50. 

Freight payable at nearest 
attended railway station. 

PROJECTOR LAMPS 

BRAND NEW PHILIPS 
240 volts. 750 watts. Base down. 
£1-5-0 $2.50 Port 13 cents. 

4 DIGIT RELAY COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25. 12/6 each. 

Post 13c. 

RECORDING TAPES ~ 

SCOTCH BRAND. 

EX-WOOMERA. 
SLIGHTLY USED. 
PERFECT ORDER. 

Ideal for professional quality 
audio recording. 

1200ft 7!n reel V 4 ln $2.79. Port 12c. 
600ft 5ln reel Vrtn $1.68. Post 12c. 
200ft 3ln reel V 4 ln 65c. Port 10c. 

CRYSTAL CALIBRATOR 

With 500kc crystal up to 32 m/cs, 
used, good condition, £4/17/6 
($9.75), New (£6/10/0 $13.00 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, Ideal Broad¬ 
cast Studio, music recording, 
Church and play recording etc., 
£45, $90. __ 

SCOOP PURCHASE 

Gramo. Motors. New. Mad# In 
U.S.A. 4-speed. 240 volt A.C, 
50 eye. Only $2.75 each. 

Post, N.S.W., 30ci Interstate. 40c. 

240-110 VOLT 6KVA 
TRANSFORMERS 

Encased, Including switch** as 
new, $50. £25. 

~LEAD ACID BATTERIES 

New 2 volt 1.5 amp. $1.71, 12 toll 
0.75 amp. $3.75. 

Post, N.S.W., 25c; Interstate, 30c. 

SPECIAL lucky dip salvo offer, 
15 new valves in cartons for 
only $2.00. We haven't got time 
to sort them, so yon reap the 
benefit. Post, 30c. 

SOLENOIDS 

Plunger Type 12V 300M.A. Salt 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp., 24 volt, 1/fln 
push movement. 

_$1.25. Post, 10c._ 

BATTERY CHARGER 

6 or 12-volt, 2Vi amp, without 
meter, $10.50, £9/8/. 

2Vi amp with meter, 

$12.60, £6/6/- 
4 amp with meter, 

$14.50, £7/5/. 

Post. N.S.W., 70c; lnteratate, 95c. 

TELEPHONES 

Sound Powered. Can be used as 
Mtcrophon« and Receiver. New. 
With 50ft cable. 

$3.95 pair. 

Post, 25c; Interstate, 40c, 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 

SORRY, NO C.O.D. 
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RANSISTOR SPECIFICATIONS AND 
SUBSTITUTIONS HANDBOOK, 1967 
Edition. Published by Techpress Inc., 
Brownsburg, Ind., U.S.A. Paper covers, 
size 9 x 6in, 188pp. Price in U.S.A. 
$2.95. 

This latest edition of a book which 
is had considerable success in the U.S.A. 
mtains 52 more pages than the previous 
lition, reviewed in our January, 1966, 
sue. It gives in tabulated form the prin- 
pal operating data of some 6,000 tran- 
stor types and lists over 18,000 substitutes, 
he technical data is arranged in four 
;ctions, as follows. 

Transistor Specification Listing. This is 
ic listing, current at the time of publi- 
ation, of manufacturer and JEDEC tran- 
istor types and their specifications, listed 
ccording to type number. It contains 
formation on some 6,000 types. 

Maximum Collector Current (Ic) Listing, 
ransistors are listed in ascending order of 
lax. Ic. In each case, Max Vcb is given 
longside. 

Maximum Collector-Base Voltage (Vcb) 
>r Collector-Emitter (Vce) Listing. Similar 
o above, but with listings in ascending 
>rder of Max. Vcb or Max Vce, and with 
vfax Ic given alongside. 

General Purposes Replacement Transis- 
ors. Transistor-type numbers are cross- 
ndexed with general purpose replacement 
ransistors. In the previous edition, re- 
Hacement information was contained in the 
nain type number listing. It would appear, 
herefore, that experience has shown a pre¬ 
ference for separate listing of replacement 
types. 

In addition to the listings, the book con¬ 
tains short sections entitled “Transistor 
Specifications Explanations,” “Manufacturer 
Codes” and “Transistor Symbols Explana¬ 
tion.” 

Our review copy came direct from the 
publishers, but copies will no doubt be 
available from the same sources as previous 
editions, namely McGill’s Authorised News 
Agency, 183-185 Elizabeth Street, 
Melbourne, C.l, Victoria. 

★ ★ ★ 

MEASUREMENT NEWS for August- 
September is available from the Australian 
agents for Hewlett-Packard who are Sample 
Electronics (Vic.) Pty. Ltd., 9-11 Cremome 
St, Richmond E.l, Vic. This summarises the 
latest additions to the Hewlett-Packard range 
of test equipment, including a wave analyser 
which examines spectra up to 18MHz; a 
small oscilloscope with a 50MHz band¬ 
width; and a differential voltmeter with 
.002 per cent accuracy. 

Also available are three application notes. 
AN77-1 Transistor Parameter Measurements; 
AN77-2 Precision Frequency Comparison; 
AN79 Nuclear Measurements — Digital 
System vs Ratemeter. 

ANDREWS ANTENNAS PTY. LTD., the 
recently formed company which will market 
aerial equipment and RF transmission 
lines, has prepared a brochure describing 
the company’s range of equipment. This 
includes microwave, telemetry and fixed sta¬ 
tion aerials with associated hardware; 
“Hcliax” flexible coaxial cables and con¬ 
nectors; coaxial switches; “Heliax” elliptical 
waveguides. 

A copy of this brochure can be obtained 
from the company’s head office at 437 St, 
Kilda Road, Melbourne, Victoria. 

TECHNICALITIES (December, 1966), 
the new product magazine of Tecnico 
Electronics Pty. Ltd., includes the following; 
“Attention Circuit Designers” describing the 
printed circuit facility at Marrickville; Data 
Instruments solid state voltmeter model 
SSVM-1; P.C.D, Ltd. X-Y reader model 
ZAE-1B; F. W. Bell “Hall-Pak Kit” 
and digital gaussmeter model 660; Princeton 
Applied Pesearch Corporation digital ther¬ 
mometer model DTS-1, platinum resistance 
thermometer model PT-2, spinner magneto¬ 
meter model SM-1, and Foner vibrating 
sample magnetometer model FM-1; KSM 
Electronics Ltd. pulse generator (transistor¬ 
ised) model T15 and double pulse generator 
model 2-302D; Rustrak recorders; Mervyn 


modular square wave polargraph; Newtek 
Inc. pictorial information digitiser model 
PID 8; Dytonics phase shifter and phase 
difference generator model 410; Dynamic 
Systems Electronics multi-range analog-to- 
digital converter — Autoverter; Trymetrics 
Corporation digital voltmeter model 4000; 
Bach Simpson 7in volt-ohm-milliammeters; 
and Tecnico electric motors. The magazine 
is available from Tecnico Electronics Pty. 
Ltd., Carrington Road, Marrickville, N.S.W., 
or branches in capital cities. 

MANUFACTURERS SPECIAL PRO- 
DUCTS PTY. LTD. has available 
short form catalogues on Hi-Flux Speakers 
(with price list) and on Audio Transform¬ 
ers. Copies may be obtained from the head 
office of the company at 47 York Street, 
Sydney. 

STANDARDS ASSOCIATION OF AUS- 
TRALIA has issued a further group of 
amendments (Amendment No. 6) to the 
1961 edition of S.A.A. Wiring Rules, Part 
1. Copies of the amendment are available 
free from the association’s offices in all 

capital cities and in Newcastle. The asso¬ 
ciation has also published amendments to 
AS Cl23 Ap. relating to the electrical 
equipment of petrol dispensing units 

(Amendment No. 1) and to AS Cl26 Ap. 
relating to extra-low-voltage transformers 
(Amendment No. 7). AH these are available 
free from the association’s offices in all 

capital cities and in Newcastle, N.S.W. 

The following specifications, which have 
been reprinted with all published amend¬ 
ments incorporated, are obtainable from the 
Association at the prices shown. C107, 

electric irons (50c); Cl 17, bayonet lamp¬ 
holders (60c); Cl28, portable lamp stand¬ 
ards and brackets (60c); C145, radio inter¬ 
ference suppression devices (60c); C163, 
washing machines (60c); and C165, thermal 
overload protective devices (50c). 

TECHNICAL BOOK AND MAGAZINE 
CO. PTY. LTD., of 289-299 Swanston Street, 
Melbourne, C.l, Vic., have informed us that 
the book “Principles of Electronic Oscil¬ 
lators” which was reviewed in the December, 
1966 issue is now available from them at 
$2.35 plus 15c postage. 

THE NATIONAL STANDARDS LAB¬ 
ORATORY is the title of a new booklet 
which describes the work of the C.S.I.R.O. 
Divisions of Physics and Applied Physics. 
The Laboratory, made up of these two Divi¬ 
sions, maintains the Commonwealth stan¬ 
dards of measurement for quantities import¬ 
ant in trade, industry and research. The 
52-page booklet is available on request from 
National Standards Laboratory, University 
Grounds, City Road, Chippendale, N.S.W. 

“MINIWATT” ELECTRONICS DIVI- 
SION of Philips Electrical Pty. Ltd. has pub¬ 
lished a supplement to the 7th edition of 
its “Technical Data Book” for the benefit 
of those who do not wish to buy the latest 
edition. Priced at 50c, it has been prepared 
to bring the sections on valves ana picture 
tubes up to date. 

Data for entertainment valves and picture 
tubes released in the last four years have 
been included as well as some older types 
not mentioned earlier. The cross reference 
index has been amended to include the new 
types. It is available from all Philips 
branches or from leading booksellers. 

HEWLETT-PACKARD JOURNAL, Vol. 
18, No. 2, (Oct.. 1966) has a main article 
entitled “An Ultra-Wideband Oscilloscope 
Based on an Advanced Sampling Device.” 
This describes a significant step taken in the 
development of the oscilloscope by a new 
approach to sampling to give a bandwidth 
from DC to 12.4GHz. The ultra-wideband 
sampling device which makes this possible 
is described in another article, “A DC to 
12.4GHz Feedthrough Sampler for Oscillo¬ 
scopes and Other RF Systems.” 

Other articles are “Ultra-Fast Triggering 
and Ultra-Resolution TDR” which de¬ 
scribes the tunnel diode synchronisation 
circuits associated with the 12.4GHz oscillo¬ 
scope; “A Summary of Some Performance 
Characteristics of a Large Sample of Caesi¬ 
um-Beam Frequency Standards which de¬ 
scribes how caesium beam standards perform 


with respect to standards;# “Operation of the 
Portable Caesium-Beam Frequency Stand¬ 
ard” which gives a very simple explanation 
of how the caesium-beam frequency standard 
works. These latter two articles will be of 
particular interest as they refer to the port¬ 
able standards used as “flying clocks” de¬ 
scribed in Technical Review in this issue. 

Inquiries should be addressed to the 
Hewlett-Packard agents in Australia, Sample 
Electronics (Vic.) Pty. Ltd., 9-11 Cremorne 
St, Richmond, E.l, Vic. 

PLANAR, a Fairchild technical publi¬ 
cation, for November, 1966, includes articles: 
Silicon “Planar” Zener Diodes — AN7100 
Series; Choosing Transistors for RF Cascode 
Circuits. PLANAR is available free on 
request from Fairchild Australia Pty. Ltd., 
420 Mt. Dandenong Road, Croydon, Vic. 

AMALGAMATED WIRELESS VALVE 
COMPANY PTY. LTD. has available an 
application note from RCA, AN-3193, en¬ 
titled “Application Considerations for the 
RCA 3N128 VHF MOS Field-Effect Tran¬ 
sistor,” by F. M. Carlson. Copies are avail¬ 
able from the company’s head office at 348 
Victoria Road, Rydalmere, N.S.W. 

SPACE AGE CAREER OPPORTUNI¬ 
TIES is the title of a 20-page colour booklet 
published by Standard Telephones and 
Cables Pty. Ltd. to attract school leavers to 
join S.T.C. as cadet engineers and appren¬ 
tices. The booklet outlines the opportunities 
for modern youth in the world of elec¬ 
tronics and telecommunications. It deals 
with Moon landing tracking stations, satel¬ 
lite developments, space probing and the 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 

Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator's Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 

Post this coupon: 

TO STOTT’S: Please send me, free and with*""! 
I out obligation, full particulars of your i 
I Courses in Radio for Amateurs. I 


| MR./MRS./MISS | 

| ADDRESS. | 


| .AGE. 

I I understand no representative will call. ’ 

RH167 I 
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IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH- 
OUT OBLIGATION. 


To: Technical Training International Pty. Ltd. 

*, N.S.W. 


Name 


Address 


Age 


T.T.I. 


Box 


P.0 

Please tell me 
Training, without obligation to me 


83, Double Bay, 
more about T.T.I. 


Electronics 


Present occupation 

•The Industry-approved Technical Training Organisation 


THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 


Electronics 
Technicians 

ENJOY HIGHER PAY AND MORE SECURITY 


WHY NOT YOU? 

Put yourself in this picture! With training through T.T.I., you could 
qualify for a start in the Electronics Industry as a: 

• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 

TECHNICAL TRAINING INTERNATIONAL, a world wide 
company with over 27 years* experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 


world of electronics which is certain to 
appeal to a boy with a scientific bent. Other 
sections stress the practical training and list 
the courses available. 

Inquiries should be addressed to the 
company’s head office at Moorebank 
Avenue, Liverpool, N.S.W. 

STANDARDS ASSOCIATION OF AUS 
TRALIA has issued a new specification in 
the “approval and test*’ series, AS Cl76 Ap., 
PVC Insulating Sleeving. 

This specifies safety requirements for sleev¬ 
ing suitable for use as 250V-grade insula¬ 
tion, which is classified on the basis of its 
maximum permissible operating temperature. 
Recommended dimensions and tolerances 
covering nominal bores from 0.5mm (0.02in) 
to 40mm (1.575in) are given, and a series 
of tests for application to finished sleeving 
is included to ensure that the sleeving will 
withstand normal conditions of service. 
These tests take into account variations in 
ambient temperature and the effect of vari¬ 
ous fluids, and check general electrical and 
mechanical properties, flame resistance, and 
corrosive effect on the sleeving of pure 
copper. 

Copies of AS Cl76 Ap., are available for 
50c a copy from the headquarters of the 
association, 157 Gloucester Street, Sydney, or 
from branch offices in capital cities and 
Newcastle. H 


ERRATA 


Simple Receiver of Novel Design, 
November, 1966. Transistors shown 
in the circuit and layout as 2N2565 
and 2N2566 should be 2N3565 and 
2N3566 respectively. These are shown 
correctly in the text and parts list. 

Three-Band-Two receiver, October, 
1966, the 0.1 uF capacitor feeding the 
phones can be 400V as in the circuit 
or 300V as per the parts list; either 
rating would be adequate. The coil 
formers are l-inch diameter, as shown 
in the coil diagram; the figure of U 
inches, mentioned in the text is an 
error. 

The ABC-Five, August, 1966. Error in 
wiring diagram on page 69. The 
0.22uF screen bypass capacitor shown 
in the circuit diagram from pin 4 of 
the 6U7-G is incorrectly labelled as 
a O.luF in the wiring diagram. 

Electronic Flash. In the December, 1966 
issue we described a battery charger 
for use with the electronic flash unit 
described in the three previous issues. 
In this we gave values of series resis¬ 
tors for “FULL” and “TRICKLE” 
conditions for 1AH, 2AH, and 3AH 
batteries, all based on values of cur¬ 
rent taken from the manufacturer’s 
specifications, but quoted as RMS. 

Since publication, the battery manufac¬ 
turers—and others—have pointed out 
that battery charging is basically an 
electrolytic action and, as such, is a 
function of the average current, not 
the RMS current. This is quite cor¬ 
rect, and we must plead guilty to an 
oversight in basing our calculations on 
RMS values. Average values are as 
indicated directly on a moving coil 
instrument. 

On this basis, the resistor values given 
will result in a lower charge rate than 
is permissible and should be reduced. 
This applies particularly to the 
“FULL” rate values. The “TRICKLE” 
values are less critical, and may, if 
desired, be left as originally specified 
without any disadvantage. 


The revised values are as follows: 

FULL TRICKLE 
1AH 130 1200 

2 AH 68 680 

3AH 43 470 
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ANSWERS TO CORRESPONDENTS 


When writing to us:— 

• Please give your name and 
full postal address, includ¬ 
ing the State ... N.S.W. &c 

• Write the above information 
clearly or, for preference, 
print it in block letters. Your 
co-operation will facilitate 
delivery of replies bv mail, 
where such are called for. 


RADIO LITERATURE 

J.B. (Wagga Wagga, N.S.W.) would like 
to know where he can obtain literature 
on elementary radio. He would also like 
to convert a radio into an amplifier 
for his guitar. 

fhere are many books available on the 
undamental principles of radio. However, 
ve have just released a reprint of our 
Basic Radio Course. This is in book form 
tnd is on the same format as “ELECTRO¬ 
NICS Australia.” The price is $1.50 and 
it may be obtained by calling at our 
office. Alternately, we will post it on receipt 
>f $1.60, addressed to the Assistant Editor, 
Box 2728, G.P.O., Sydney. We have articles 
covering the construction of Guitar Ampli- 
lers but we doubt the possibility ofeonvert- 
ng a radio for guitar amplifier purposes. 
It would have nothing like enough power 

DUtpUt. 

1966 VTVM 

F.M. (Stafford, Qld.) would like to know 
the model number of the meter which 
we used in the original 1966 VTVM. 
He would also like to know where he 
can obtain a kit of parts for the VTVM. 
The meter which we used was made by 
University and the type is W4, with scale 
No. 207. Other brands of meter are also 
available which will do the job, one such 
brand being Ferrier. Various of our adver¬ 
tisers are willing to supply parts for “ELEC¬ 
TRONICS Australia” projects as will be 
evident from their advertisements. 

EX-DISPOSALS TV? 
P.L. (Wellington, New Zealand) asks if we 
have published a circuit for a 21 in 
television receiver, at an economy price, 
using disposal valves. 

No, P.L., we have not described a receiver 
using disposal valves. As the cost saving 
by using disposal valves would represent 
only a fraction of the total cost, the 
additional effort is not worth while. In 
addition, the source of these valves is 
generally unreliable and as television-type 
valves are usually specialised in their appli¬ 
cation, selecting alternate disposal types 
would be a risky business. Thank you for 
your compliments regarding the magazine 
and the “Answer Man” column in par¬ 
ticular. 

WHERE TO BUY BOOKS 

M.R. (Richmond, N.S.W.) asks where he 
could obtain copies of some of the 
books reviewed in recent issues of the 
magazine, as he would like to obtain 
them as technical college references. 
The particular books which you mention 
came to us direct from the publishers, M.R., 
and we thus cannot give definite informa¬ 
tion as to local availability. However, we 
would suggest that you contact one of the 
larger technical booksellers, as most of these 
can obtain books to order in a relatively 
short time if they do not as yet have them 
in stock. Many of the larger bookstores send 
books regularly for review, so that reference 
to past book review pages should give some 
likely names and addresses. 


OUTPUT TRANSFORMER 

B.H. (Heathmont, Vic.) points out that the 
output loads as specified in the “Play- 
master” circuits published in January, 
1959, and Decemoer, 1959, are differ¬ 
ent. although the same valves are used 
under the same operating conditions. 
He asks if the output load is relatively 
unimportant. 

The figure quoted for the load in the 
December article was a misprint, the load 
should read 8.000 ohms, as in the original 
article in the January issue. If the circuit is 
to give its optimum performance, the out¬ 
put load should be correct within normal 
tolerances. If the load is incorrect for the 
output valves, power into the load will be 
diminished. 

MORE COURSE? 

G.C. (Emerald, Vic.) says that he is a 
regular reader of the magazine and 
finds it very interesting. He expresses 
his disappointment in the termination 
of the Basic Radio Course and wonders 
if there will be a continuation of the 
course, in future, for which he makes 
some helpful suggestions. 

Thank you for your compliments and help¬ 
ful suggestions concerning the magazine 
and the Basic Radio Course. We do intend 
adding to the course in the future although 
the exact date is by no means definite. 
Your suggestions will be given due con¬ 
sideration in the composition of such 
chapters. 

BATTERY ELIMINATOR 

W.S. (St. Albans, Vic.) asks if we have ever 
described a power supply suitable for 
operating a small battery-operated tape 
recorder from the mains. The tape re¬ 
corder concerned runs from four 
medium-size torch cells. 

We described small power supplies of this 
tyoe in the November, 1964, issue, W.S. De¬ 
tails were given both for 6V supplies—the 
type which you require—and for 9V units, 
and both high and low current supplies were 
described in each case. Copies of the 
article are available via the Information 
Service at 20c each. 


REGENERATIVE TUNER 

W.M. (Nundah, Qld.) suggests that we might 
like to publish details of a transistorised 
“reaction” tuner, along with diagram 
for printed wiring board, etc. 

As you suggest, the first stage of one of 
our regenerative transistor receivers would 
meet the requiiement, as far as circuit and 
coil details were concerned. We doubt, 
however, whether there would be much call 
for a tuner of this type. Most people who 
want tuners have in mind to use them with 
an amplifier system or tape recorder and 
prefer something less “fiddling” than a re¬ 
generative tuner. We’re open to convincing, 
however. 

TIME SIGNALS 

J.C. (Kuiri KurrI, NJS.W.) is interested in 
devising a clock system which will pro¬ 
duce a particular pattern of time sig¬ 
nals. He would like us to assist. 

This is one of those requests which we have 
to refuse because it would involve us in 
special design work of the type ruled out 
by the conditions of our Query Service. It 
is hardly the kind of thing we would be 
likely to tackle as a project, nor have we 
had any letters from readers likely to 
assist you through the “Reader Built It” 
page. This is a venture where you will prob¬ 
ably have to find your own answers. Sorry! 

VINTAGE RECEIVER 
B. D. Bond, 5/37 St George’s Crescent, 
Drummoyne, NJS.W., has recently re¬ 
stored an old GECOPHONE receiver 
of vintage 1926/8. It is an old super- 
het with 50KHz IF system. The one 
thing that is missing is the horn for the 
GECOPHONE loudspeaker. Can any 
reader assist? 

Here’s hoping that someone will have the 
item you want tucked away in the attic. If 
any reader can help, please get in touch 
with Mr Bond, direct. 

DEAD LETTER 

A letter addressed to Mr H. Kavifjis, 
Flat 1, 21 Wood Street, Adamstown, N.S.W., 
has been returned unclaimed, with the 
advice that Mr Kavifjis is no longer at that 
address. Would be please advise us of his 
new address. 


"CUamiCS Australia" INFORMATION StkVICt 

T O assist readers, ELECTRONICS Australia" conducts a technical information service. 

Conditions governing this service are set out below-.— 

(1) Address letters to: Assistant Editor, "ELECTRONICS Australia," Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stamps to the value of $0-20 (2/-). Queries not accompanied by a fee will be 
onswered in rotation on these pages. 

(3) For the $0-20 fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, on extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they ore not compli¬ 
cated by questions requiring the attention of technical personnel. Where articles are not on file we can 
usually provide a photostat copy at $0-20 PER PAGE. 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show¬ 
ing the position of holes ond cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/-) each. Original photo¬ 
graphs of most projects are also available, from $0-50 for a 6in x Bin glossy print, postage $0-08 (9d). 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices ond specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 

(10) A fairly good range of bock numbers is available. On issues up to 6 months old there is a 
surcharge of 5c (6d). On issues from 7 to 12 months old the surcharge is 10c (17*)- Over 12 months, it 
is 20c (2/-). 
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A Powerful 



AEGIS 

Asset! 


Our* range of line filters includes types designed to 
eliminate interference and noise that’s carried through the 
Mains from such things as lifts, refrigerators, etc. We* 
also have a special power lead mductor.’capacitor filter to 
cope with similar electrical interference at TV frequencies 


Aegis Manufacturing Co. P./L 
347 Oarebin Rd., Thornbury, 
Victoria. ’Phone 49-1017 



NEW TELEVISION ENCYCLOPAEDIA 



5 Volumes 
5000 Subjects 


CONTENTS INCLUDE 


1850 Pages 
Fully Indexed 


Television Servicing Methods, Alignment of Video l-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
(Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 
SEE THESE BOOKS — AT OUR RISK! 

We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


-...CLIP THIS NOW .. 

STANDARD PUBLISHING CO. PTY. LTD., 

45 Chandos Street, St. Leonards, N.S.W. 

Please send me for 10 days’ trial the complete 5-volumes set Television Encyclopaedia. 1 
am at liberty to return these books within 10 days of my receipt of them. If I decide to 
keen them I will pay £1 ($2.00; deposit and £2 ($4.00) per month until the total sura of 
£16/16/ ($33.60) is paid. 

NOTE: The books cannot be purchased separately. 

NAME.. 

ADDRESS..-. 


OCCUPATION... .. .. 

SIGNATURE . 

PARENTS OR GUARDIAN’S SIGNATURE. 

(If under 21) e.A., Feb., 67 


CORRESPONDENCE... Coni 

ILLEGAL TRANSMITTER 

G.H. (Bendigo, Vic.) has sent us two simp 
circuits for our “Reader Built It” pag 
The first is of a short range CW tran 
mitter for use as a Morse code practii 
oscillator, While the second is a sho 
range BC band voice transmitter. 
Although G. H.’s interest in our magazii 
and in experimenting with electronics 
appreciated, we mtist stress most emphati 
ally that it is illegal to build or opera 
any transmitter without a licence. Furthe 
more, even when a licence is obtains 
it is not permissible to operate a transmits 
in the broadcast band. The penalties f< 
any person who infringes the wireless tel 
graphy regulations are very severe. The max 
mum penalties on conviction being a fin 
of up to $1,000, a term of imprisonment c 
up to 5 years, or both, plus confiscation < 
equipment. We would therefore advise G.V 
to dismantle his transmitters and to di: 
continue his experiments on these lines. 

SBB TRANSMITTE1 

J.K. (Midland, W.A.) has taken the troubl 
to set out a foolscap page of calcuk 
tions relating to the mixing processe 
in our new SSB Transmitter. Unfori 
unately, there is very little in the wa 
of comment, except that the conclusioi 
reached is that there are no unwantet 
components below the 11th order. Th 
calculations were made from Mixe 
Frequency Charts, by R.S. Badessa, ii 
“Electronics” for August, 1946. 

Thank you J.K., for the interest you hav< 
taken in this project. It is a pity tha 
there are not more explanatory note; 
accompanying the sheet of calculations 
Also, it is unfortunate that our files of tht 
American magazine “Electronics” do not gc 
back to 1946 and so we are unable to refei 
to these tables. At the time of writing 
we have not had time to settle down and 
fully digest the contents of the sheet of 
calculations but we will do so at the 
earliest opportunity. 

TV STATION 

C.C.M. (Cooma, N.S.W.) writes to point out 
that the A.B.C. National TV station 
serving the Bega-Cooma area (ABSN) 
has been changed from Channel 0 to 
Channel 8, and this change was not 
noted in our annual list of broadcast 
and TV stations, published in our Janu¬ 
ary issue. 

Thank you for pointing out this error, 
C.C.M., and we have noted the correct 
channel for future lists. We certainly hope 
that the manufacturers of TV aerials will 
be able to come up with a suitable design 
to overcome the ghosting problems caused 
by the change in channel. 

RADIO CONTROLLED MODELS 

R.G. (Perth, W.A.) wants to build an all¬ 
transistor tone modulated 27MHz trans¬ 
mitter for model control. 

We regret we have no circuits for a trans¬ 
mitter of this type, nor do we at present 
have any plans for designing one. Un¬ 
fortunately, we cannot give you data to 
wind coils as replacements for the English 
types you mention, as we have no informa¬ 
tion of this type on file. We are afraid 
you will just have to experiment until you 
produce coils with the desired characteristics. 

TRANSMITTER REQUEST 

R.H. (Beaumaris, Vic.) asks us to send him 
a circuit for a transmitter 
We are afraid it is not quite as easy as 
that, R.H., as there are many types of 
transmitters. We have published from time 
to time circuits of transmitters intendted for 
use in the amateur bands, but these vary in 
complexity, according to the requirements 
of the user. We must point out that only 
licensed amateurs are allowed to operate 
such transmitters, and it is a serious offence 
for an unlicensed person to operate any 
type of transmitter. If you are the holder 
of an amateur licence, we suggest you ad¬ 
vise us what bands you require to cover. 
Circuits of these transmitters can be ob¬ 
tained from the 20c Inquiry Service. Q 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.60 per line. Each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL 
ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the March 
issue must reach our office before February 8. Address your advertisement to the Advertising Manager, 
ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 


FOR SALE 


PICTURE TUBES: 

1-year warranty $10; 2‘Ytar warranty $12. 
js old tube. These are Trade Prices. 

All types except bonded and 27ln. All duds 
ist be under vacuum and scratch free. When 
lerlng by mall, add frelflht. Sure Brlte Picture 
bes, 22a Victoria Street, Lewisham. Sydney, 
S.W, Phone 56-6363._ 

ER AUTOMATIC TAPE RECORDERS. For those 
io want the ultimate in perfection. Sound 
erated relays, built-in 2-channel mixer, auto 
de projection 4 heads, 4 tracks, 4-speed A 
d B monitors, reverb., echo, stereo, mono, 
eq. range to 20KC, plus or minus 3dB; 
'namlc range is 60d8. Wow and flutter less 
an 15 per cent. Channel sep. SOdB. V.U. 
sters, auto, rewind, clutches for tape protec- 
>n, sound on sound, oold relay contacts, auto, 
rque controls, remote control, rewind plav- 
ck recording stop and start, dlsconnectable 
to. recording level control, battery and AC 
aeration, etc., etc. German made, liaht and 
mpact. You will never see more features or 
lality for your money. Push-button control. A 
earn to ooerate and own. Prices from £145 
£250/10/. N.S.W. Distributors: Tomlin's 
sdio, 528 Liverpool Road. South Strathfteld. 
12-4215. Country and trade Inquiries welcome. 


LL all back issues "ELECTRONICS Aust." 

stock all times. 1939-56 copies 30c; 57-63. 
3c: 1964 to date. 50c. Post Incl. T. WEIR. 
5 O'Connor Street, Haberfleld, Sydney. 71-2569 
'anted to buy copies. 


8BIES and MODEL SUPPLIES—Trlang railway 
italogue 25c. Rivarossi railway catalogue 60c. 
;co railway catalogue 38c. Scalextric Slot Racing 
italogue 25c. Mlnlc Motorways. Cox Slot Cars, 
Inky Toys. Matchbox Models, Meccano. Write 
r free price lists. Free packing and postage 
i all orders. P.J.P. Productions. 15 Hamilton 
:reet, Gisborne. Vic. 


\7 RX 6 qoll boxes, power supp., very 
ood cond. $55. VK2RC, J. M. Campbell, VO 
igram St, Wyong. N.S.W. 


ISTOM Built Transformers: Power, audio, etc. 
ingle or quantity production. Amplifiers, P.A. 
vstems, battery charaers. Rectifiers, electric 
lotors, transistor radios. General engineering, 
ttlng and turnlnq, sheet metal work, etc. 
arkinson Transformers, P.O. Box 523, South 
irlsbane. Phone Beenlelgh 33. Qld. 


4ATEUR Communications Receiver. Halllcraf* 
ers SX-110, New with crystal phasing, sensl- 
Ivlty controls, etc. Transformer Included, $150. 
U«o, like new 10 watt CW xmitter, $20. P. 
vltman, 88 Northbourne Ave, Canberra, A.C.T. 
4-205. 


ME Trans-receiver, Ex-Army No. 11 set (un¬ 
sown quantity) with 2 (12V) Dynamotors 

working). Best offer. Apply 101 Blloela St. 
flllawood, Sydney. N.S.W. 


VZZ records from blues to modern. Many rare 
terns. Imports. Write for lists to Brian Klnd- 
<ess. 48 Ramsgate Ave. Sans Soucl, N.S.W. 


fcCK issue R and H' from April, 1939. Best 
>ffer accepted. Further particulars write F. 
OLouqhlln, 6 Park Ave, Ashgrove, QLD. 


ODEL ENGINEERING Supplies, Blueprints, 
Castings, Boiler Fittings. Bolton, 72 King 
Street, Sydney, N.S.W. 


RANSISTOR 6 superhet receiver kit, included 
In this kit: Ferrite rod aerial coll, osc. coil, 
S IF colls, diode, pot., 6 transistors, tuning 
:ond., all resistors and condensers, circuit. 
Really outstanding performer—has 250mW out¬ 
put. High sensitivity. Bargain price, £6/19/6 
or $13.95. Top-grade parts. Hallard Elec¬ 
tronics. Box 58, P.O., Campsle. N.S.W. 


OMPLETE set R. TV and H., January. 1960, 
to December, 1964. Good condition. All In R. 
TV and H binders. $2 per year or good offer. 
J. Friend, 22 Rosednle Avenue. Falrllght, Syd¬ 
ney. 94-3397, N.S.W. 


- -- - - - -ige: 

50 miles without aerial or earth. With 5ft 
aerial: 300 miles. Operates speaker, three tran¬ 
sistors. Kit complete Inc. sneaker. Bargain 
price, 99/6 or $9.95. Wired and tested, $11.55. 
Prompt service, oost free. Kit-Sets Aust.. Box 
176. P.O., Dee Why. N.S.W. 


;HORT-WAVE Receiver Kit. Covers amateur S/W 
stations, etc., etc. Freq.: 3.5-12MC, 3 tran¬ 
sistors. Veroboard construction. 9v operation. 
Kit complete, Inc. Instructions. Idesl gift. 
Special price, 89/6 ($8.95). Wired and tested 
99/6 ($9.95). Kit-Sets Aust. Box 176, P.O., 
Dee Why, N.S.W. 


iHORT-WAVE Receiver Booster Kit. Enables dis¬ 
tant station to be received clearly. Stops fade. 
Power gain 28dB. Freq. 3.2-12MC. Size 2in 
long, l^ln wide and 1Uin high. Output con¬ 
nected to receiver aerial socket. Price 45/ 
($4.50). Wired and tested, SS.50. Kit-Sets 
Aust. Box 176, P.O., Dee Why, N.S.W 


BUILD your own Rain Alarm. See R. TV and H. 
July '61. Rain Plate, circuit board, transistor 
and Instructions. Just $1. Design and build 
your own transformers the way you want them! 
Our manual shows how—Just $1. CW Indus¬ 
tries, 2-6 Ethel St, Moorabln, Vic. See us 
GROW! 


FOR SALE 


BROADCAST Receiver Booster Kit This transis¬ 
torised RF Amplifier will increase sensitivity, 
selectivity and sig./noise ratio. No alterations 
to receiver necessary—output of unit connects to 
receiver aerial socket. Power gain 25dB. Re¬ 
ception of distant stations made clear. Stops 
fade. Full price 35/ ($3.50). Prompt service. 
Hallard Electronics, Box 58, P.O., Campsle. 

N.S.W. 


TRANSISTORS. New surplus types with many 
Uses. NPN and PNP small signal typed. 
35c ea. Power types PNP, 55c, NPN 65c. 
SCR 85c, 5 4 amp diodes to 700 PIV 40c ea. 
Free "Surprise ' Items with each order. Post¬ 
age 25c each order. All inquiries S.A.E., 

please. M and R Electronics, 309 Antill St., 
Watson, A.C.T. 


SUPPLY AND TENDER BOARD, TASMANIA. 
Pye Walkie-Phone type PTC122 portable VHF 
radio transceiver. 4 only. 

Pye Walkie-Phone type TRPXI portable HF 
radio transceiver. 2 only. 

Ail Items are in good working order. 
Offers to be addressed to Manager. Supply and 
Tender Department, Box 897J, Hobart, Tas. 


RECORDING Tapes. 41n x 450ft $1.28; 5ln x 
1,800ft $4; 7ln x 1.200ft $2.19. Empty reels. 
3ln 15c, Sin 30c, 7in 50c. Orders over $2 
post free. AIMO. Box 15, Footscray, W11. Vic. 


POWER TRANSISTORS AS NEW. 

For power-switching, converters, Inverters, 
choppers, solenoid control, relay control, oscil¬ 
lator, regulator pulse amplifier, audio Class A 
or B pp involving high current, high voltage 
and high power. Silicon NPN type 2N2015. 
Our special price $7.50 (normally $13). Ger¬ 
manium PNP type 2N1100 $4.25 (normally 

$8.49), M.O., P.O., cheque to "Transistor 

Sales, P.O. Box 67, Chatswood, N.S.W. 


POSITIONS VACANT 


UNIVERSITY OF QUEENSLAND. 

RESEARCH OFFICER IN 
CHEMISTRY 

Applications are invited for the position of 
Research Officer, Grade 2, In the Department of 
Chemistry. Applicants should have a degree 
or equivalent quallhcatlons in Chemistry or 
Physics or Electronics. Experience in the 
maintenance, operation and construction of scien¬ 
tific Instruments would be an advantage. The 
appointee will be required to assist In the main- 
tenance and operation of Instruments purchased 
by the Chemistry Department from the A.R.G.C. 
Grant. He will also be required to carry 
out other incidental duties connected with the 
research projects. 

The appointment is Initially for the duration 
of 1967 and may be renewed for 1968 subject 
to satisfactory performance of duties. Re¬ 
appointment beyond 1968 will be subject to 
funds being available for the project. The salary 
will be at the rate of $3600 per annum. 

Applications must be forwarded to the Regis¬ 
trar, University of Queensland, St. Lucia as 
soon as possible. 


COMMONWEALTH OF AUSTRALIA. 

NAVAL DEFENCE ACT VACANCY 
NEW SOUTH WALES 

SUPERINTENDENT OF AIRCRAFT MAINTEN 
ANCE AND REPAIR BRANCH 

SENIOR TECHNICAL OFFICER, GRADE 1. 

SALARY RANGE: $4341-4645 (Actual). 

DUTIES: Position No. 23—Responsible to an 
Engineer to act as Section Leader on main¬ 
tenance engineering aspects of Naval Aircraft 
communication and navigation radio equip¬ 
ment and associated test equipment. Some 
development work is involved. Initiate and 
prepare technical orders and correspondence, 
progress Investigations relating to defects, 
modifications, spares, etc. 

QUALIFICATIONS: Some theoretical training In 
Radio Engineering. Considerable experience 
on the maintenance of aircraft communlca' 
tlon and navigation radio systems and asso 
dated test equipment, and some knowledge 
of British and American procedures desirable. 
Ability to direct staff, prepare correspond 
ence and reports, 

APPLICATIONS: To the Secretary, Department 
of the Navy, Canberra. A.C.T., by 24th 
February, 1967 preferably on forms avail 
able from the following centres: 

Canberra: Tel. 65-3629. 

Sydney: Tel. 35-0444, Ext. 495. 

Melbourne: Tel. 69-0440, Ext. 6712. 

Adelaide: Tel. 49-6123. 

Perth: Tel. 39-1521. 

Brisbane: Tel. 31-1611. 

Hobart: Tel. 27054. 


READER SERVICE 


PRECISION and commercial electric Instruments 
repaired, altered or calibrated. Any make. 
Electric instr. maker. W. Peterson, 151 Keele 
St., Colllngwood, Vic. After 6 p.m. only. Mall 
Orders. 


LEARN Radio, TV, Electronics, $7 complete 
Popular Science School of Electronics. 74 Dee 
Why Pde, Dee Why, Sydney. N.S.W 


READER SERVICE 


MICROGROOVE Discs from your tapes; also tape 
copying service. Highest quality discs at all 
speeds. Prompt Service. Moderate charges. 
Country and Interstate Inquiries welcomed. 
Vitatone Recording Studios, P.O. Box 18 Lane 
Cove, N.S.W. Phone 42-6154. 


ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us. Send for 
Initial Information on the superb Schober 
(U.S.A.) build-it-yourseif kits. No stamps 
required. The Electronic Organ Co., 124 Living¬ 
stone Avenue, Pymble, N.S.W. (Mall only.) 


TAPE to disc service. Take advantage of W. and 
G. Records' professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co., 185a Beckett Street. 
Melbourne, Tel. 329-7255. 


REPAIRS to receivers, transmitters. Construction, 
testing. TV alignments, Xtal convs., any fre¬ 
quency. $48 plus tax. Eccleston Electronics. 
145a Cotham Road. Kew. Vic. 80-3777. 


MULTIMETER Repairs. All types, one week ser¬ 
vice. Test certificates supplied with each meter. 
Pick-up and delivery avail. In metrop. area. 
Metropolitan Meter Service, 5 Colwell St, 
Klngsgrove, N.S.W. 50-7351. 


CONVERT any television set to sensitive big- 
screen oscilloscope. Only minor changes re¬ 
quired. Illustrated plans, $1.50. P. T. Hole. 
42 Woorak Ave, Miranda, N.S.W. 


TRANSFORMERS wound. Output or mains and 
specials made to order. Paris Radio Elec¬ 
tronics, 7a Burton Street, Darlinghurst, N.S.W. 


RADIO, TV, Electronics, etc. Friendly hobbv 
class. Thurs., 7 p.m., Public School, Wellington 
St, Bondi. Details. 69-1694, N.S.W. 


WANTED 


WANTED: Goodmans AXIOM 150 Mark II. Mr 
O'Connor, 75 Durham Street, Bathurst, N.S.W. 


FINAL STOCK OF 
CIRCUIT COAROS 
FROM A.E.! 



Computer Circuit Boards, our very last 
stock, 20c per transistor, $15 per 
hundred transistors. All diodes, con¬ 
densers, resistors, transformers, pots, 
etc., free. On the average half of 
transistors are NPN, half PNP. All 
are Germanium, lOOmW, 50mA, 10-70 
mc/s. Technical information supplied 
with each order. $5 minimum order for 
boards. 

Other stock: 15W/50mc or 20W/Audio 
transistors, and some nice transistor and 
diode manuals, circuit handbooks, and 
several books of interest to radio 
amateurs, all at REASONABLE prices. 
SAE for latest Catalogue, 

N.Z. enquiries welcomed. 

AUSTRALIAN ELECTRONICS 

76 VIEW STREET, 

HOBART, TASMANIA 
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SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 


Commonwealth, Fiji, N. Guinea 
United Kingdom & N. Zealand 
British Dominions 
Elsewhere 


RATES 


PER YEAR 


$4.10 

£2. 1.0 

$4.60 

£A2. 6.0 

$4.60 

£A2. 6.0 

$5.60 

£A2.16.0 


POST THIS COUPON TO:— 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney., Australia* 

Name ..*.. 


Address 


Enclosed is $ . for . years. Start with . 

_ (Pleose use cheque, money order, etc. Do not enclose cash) 
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A.C.E. Radio.. . . •• 150. 

Acme Engineering Co. Pty. Ltd. 

Adcola Products Pty, Ltd. . . ... . . . . . 
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Standard Telephones & Cables Pty. Ltd. . . 3< 

Stott’s Tech. Correspondence College . ■ . . 15! 
Sure Britc Picture Tubes.124 

Technical Book and Magaxine Co.1S2 

Technical Training Int. Pty. Ltd.15£ 

Trio Corporation. 46 

Turnbull, Bill. 61 

United Radio Distributors Pty. Ltd. 59 

Un ted Trade Sa4es Pty. Ltd. ..127 

University Graham Inst. Pty. Ltd.132 

Warburton Frank! Ltd.38, 78 

Watkin Wynne Pty. Ltd. 87 

Wedderspoon, W. C. Pty. Ltd. 42 

Willis, S. E. Trading Co. . . 130 

Willis, William and Co. Pty. Ltd. 90 

W reless Institute of Aust. (N.S.W.) . . 135 

Wireless Institute of Australia (Vic.) . . . . 135 

Wonder Wool Pty. Ltd.115 

World Tape Club.6, 7 

Zephyr Products Pty. Ltd.30, 138 
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A selection from the extensive range of components from Europe, U.S.A. and Australia. 
Record playing equipment of highest performance. 





The Scientifically-correct All-Balance arm , with the 
lowest tracking error of all, and ball bearings on both 
axles. Cuts out acoustic feed back or floor shake noi¬ 
ses, gives exceptional results with modern lightweight 
magnetic cartridges. Oil damped lift available. Model 
2400, $24.27 Retail 


LABCRAFT 605L TURNTABLE $61.58 

The Turntable that can't be faulted, with true 'trans - 
cription' performance, exclusive S.R.T. rumble - free 
belt drive, and constant speed governor unaffected by 
voltage or frequency changes. Drilled to take All-Ba¬ 
lance or B & 0 arms. 9" or 12" mats, with Teak,Ash 
or Palisander bases - outstanding value, from $50 
Retail 



The fabulous SP9 Mag - 
netic cartridge, by k & 

0 of Denmark with 15° 
elliptical stylus, for un¬ 
surpassed clarity, faith¬ 
ful reproduction, and freedom from any distortion. Flat 
frequency response from 20 to 20,000 cycles, sharp 
and free from ringing. $50.00. Other B & 0 cart¬ 
ridges from $19.44. 


-~An/l ke/L&A u/hest& fry buy theuv / 


V 1 c 

T 0 R 1 A 


NEW SOUTH WALES 


ALLANS MUSIC SALON 

276 Collins Street 

Melbourne 

ARROW ELECTRONfCS P/L 

422 Kent Street 

Sydney 

AUST. MUSICAL IND. P/L. 

108 Elizabeth St. 

Melbourne 

AUDIO ENGINEERS PTY. LTD. 

342 Kent Street 

Sydney 

CROMPTON M J. AUDIO P/L 

585 Hampton St. 

Hampton 

BARDSLEY IMPORT TDG. CO 

166D Glebe Road 

Glebe 

DANISH HI-FI PTY. LTD. 

66 Mayston Street 

Hawthorn 

BROADWAY ELECTRONICS P/L 

206 Broadway 

Sydney 

DOUGLAS, B.J. TRADING 

197 Russell Street 

Melbourne 

CREMORNE CAMERA STORE 

309 Military Road 

Cremorne Junction 

DOUGLAS RADIO 

199 Darling Road 

East Malvern 

DICKENS & CAREY (BATHURST) 


ELECTRONIC DEVELOPMENTS 

232 Flinders Lane 

Melbourne 

PTY. LTD. 

76 Keppel Street 

Bathurst 

GENERAL ACCESSORIES P/L 

161 Stirt Street 

South Melbourne 

GENERAL ACCESSORIES P/L 

443 Concord Rd. 

Rhodes 

HANNAMS (SALES) PTY. LTD. 

8 Station Street 

Mitcham 

LAWRENCE & HANSEN LTD. 

188 Parry St. 

Newcastle West 

HASRO DISTRIBUTORS 

12 McKillop Street 

Melbourne 

MASTERSOUND PTY. LTD. 

404 Kent St. 

Sydney 

HERBERT SMALLS CAMERA 



PROUST - ALBURY 

572 Olive St. 

Albury 

STORE 

193 Princes Highway 

Morwell 

RADIO DESPATCH SERVICE 

869 George St. 

Sydney 

HOMECRAFTS PTY. LTD. 

307 Elizabeth St. 

Melbourne 

UNITED RADIO DISTRIBUTORS 

Shop 32, Ash St., 


LOCKWOOD, D.G. & Co. P/L. 

810 Glenferrie Road 

Hawthorn 


Angel Arcade 

Sydney 

MAGRATH, J.H. & Co. P/L 

208 Lit. Lonsdale St. 

Melbourne 

VICTOR, A. & CO. 

196 Elizabeth St. 

Sydney 

MALVERN STAR STORES 

161 Sturt Street 

South Melbourne 

WILSON, H. BEN 

166 Glebe Road 

Glebe 

MYER (MELBOURNE) LTD. 
MCPHERSONS HI-FI CENTRE 

Lonsdale Street 

205 Dorset Road 

562 Spencer St. 

Melbourne 

Boronia 

Melbourne 

Q U E 

E N S L A N D 


RADIO PARTS PTY. LTD, 




REKLA ELECTROSOUND 

224 Chapel Street 

Prahran 

BRISBANE AGENCIES 



S.T.A. ELECTRONICS 

731 Centre Road 

East Bentleigh 

(DISTRIBUTORS) 

76 Wickham Street 

Fortitude Valley 

SOUTH CITY ELECTRICS 

280 Clarendon Street 

South Melbourne 

CHANDLERS PTY. LTD. 

cnr. Albert & Charlotte 


SUTTONS PTY. LTD. 

105 Elizabeth St. 

Melbourne 


Streets 

Bri sbane 

THOMAS" PTY. LTD. 

161 Exhibition Street 

Melbourne 

CROKER, JAMES & SONS 

Victoria Street 

Mackay 

WARBURTON FRANKI P/L 

220 Park Street 

South Melbourne 

HARROLD, A E. PTY. LTD. 

123 Charlotte St. 

Brisbane 

WINDSOR HI-FI 

92 Chapel Street 

Windsor 

PEARCE, C.A. & CO PTY. LTD. 33 Bowen Street 

Brisbane 




SOPHIES T.V. CENTRE 

3078 Pacific H'way 

Surfers' Paradise 




TRACKSON BROS. PTY. LTD. 

157 Elizabeth St. 

Brisbane 

SOUTH 

AUSTRALIA 


WARD, NORM ELECTRONICS 

37 Love Lane 

Mundingburra. 






Townsville. 

ELAC 

LIMBERT RADIO CO. 

194A Hutt Street 

16 Charles Street 

Adelaide 

T A S 

MANIA 


Adelaide 




MACKS ELECTRONICS 
MESSER, J.A. 

NEWTON McLAREN LTD 

SOUND TRACK & EQUIPMENT 
TRUSCOTT ELECTRONICS 

199 Rundle Street 

15 Brigalow Avenue 
Leigh Street 

24 Chapel Street 

62 Hindmarsh Square 

Adelaide 

Blackwood 

Adelaide 

Campbelltown 

Adelaide 

E.I.L. SERVICES 

GENDERS, W. & G. P/L. 
HOMECRAFTS PTY. LTD 
HOMECRAFTS - TASMANIA 
HOMECRAFTS - TASMANIA 

Kingsway 

53 Cameron Street 

199 Collins Street 

120 Charles St. 

53 Wilson St. 

Launceston 

Launceston 

Hobart 

Launceston 

Burnie 

WESTERN 

AUSTRALIA 


A. 

C. T 









AUSTRALIAN PHYSICAL LABS. 

6 Caladenia St. 

O'Connor 

ALBERTS T V. & HI-FI CENTRE 832a Hay Street 

Perth 




ATKINS (W.A ) LTD. 

894 Hay Street 

Perth 

NORTHERN 

TERRITORY 


CARLYLE & CO. PTY. LTD 

1 Milligan St. 

Perth 




GENERAL ACCESSORIES 

36 Milligan St. 

Perth 

PFITZNERS MUSIC HOUSE 

2 Darwin Arcade, 


HILL ATHOL M 

613 Wellington St. 

Perth 


Smith Street 

Darwin 


GRD4 


SO LE AUSTRALIAN AGEN TS 

INSTRUMENTS Pty. Ltd. 

6 RAILWAY WALK, CAMBERWELL, 
VICTORIA, 82 1256 


G.R.D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC. 

PLEASE SEND, FREE OF CHARGE, LEAFLETS 
WITH PARTICULARS 

NAME 

ADDRESS 

STATE 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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FREE BOOI 

COULD BE TH 
TURNING POII 

IN 

YOUR CAREER 


ASK YOURSELF THESE 
3 QUESTIONS 

| Am I in a dead-end job? 

Can I use my spare time to get 
ahead? 

Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of the fundamental 
principles of Electronics, 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television ‘ servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after pos¬ 
itions, but remember, it is only the train¬ 
ed men who succeed and A.R.T.C. can 
give you the complete training which is 
necessary for success in Electronics. 

Moke Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security' and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 


S-.1 
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AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD 

E. S. & A. BANK BUILDING, 

?"'• Broodway and City Road, Sydney. 
(Opp. Grace Bros.) Pfto 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , your fre < 
booklet “Careers in Radio and Television.” 

NAME .. 

ADDRESS ... 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 





































